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20 INTRODUCTION

This Health and Safety Plan (HASP) establishes guidelines and requirements for the safety
of field personnel during the conduct of the field activities associated with the OU-2 Trenches
and Mound Site Characterization

The specific activites addressed by this plan are defined in Section 50 Prior to imitiating
field activities, all on-site Woodward-Clyde (W-C) personnel shall be fully briefed on the
contents of this plan, and shall be allowed to review a wntten copy of the plan All W-C
employees involved 1n this project are required to abide by the provisions of this plan and to
sign the attached Compliance Agreement (Appendix A) In addition to this site-specific plan,
personnel shall comply with the Woodward-Clyde health and safety program as outlined in
the Health and Safety Manual, June 1993 and the Rocky Flats Health and Safety Practices
Manual (HSP)

The health and safety guidelines and requirements presented are based on a review of
available information and an evaluation of potential hazards This plan outhines the health
and safety procedures and equipment required for activities at this site to mimimize the
potential for exposures of field personnel This plan may be modified by the Project Manager
(PM), the business unit Health and Safety Officer (HSO) and the Corporate Health and Safety
Officer (CHSO) 1n response to additional information obtained regarding the potential hazards
to field investigative personnel with the approval of the operating contractor Project Manager,
the operating contractor Environmental Restoration (ER) Health and Safety Officer, and the
operating contractor Health and Safety Liaison Officer

(4040s 2020 0087 2021)(OU2H&S RPT)(2 22 95 11 1lam)(6)
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3.0 PROJECT PERSONNEL

The responsibilities and authonties of each individual, relating to health and safety issues, are

presented 1n Table 3-1 A project phone hist i1s presented in Table 3-2 A project

organization chart 1s included as Figure 3-1
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TABLE 3-1

HEALTH AND SAFETY RELATED RESPONSIBILITIES AND AUTHORITIES

PERSON

RESPONSIBILITIES

AUTHORITIES

W-C Project Manager

Elaine Reilly

Assure that the project 1s performed
1n & manner consistent with the W-C

Health and Safety Program
Assure that the HASP 1s prepared,

approved, and properly implemented

Assure that adequate funds are

allocated to fully implement project

health and safety

Coordinate with the HSO on health

and safety matters

o Assign an HSO approved SSHO to
the project and, if necessary,
assign a suitably quahfied
replacement

o Suspend field activities 1f health
and safety of personnel are
endangered, pending further
consideration by the HSO and/or
CHSO

¢ Suspend a W-C individual from
field activities for infractions of
the HASP, pending an evaluation
by the HSO, CHSO and/or
Woodward-Clyde Group
Incorporated (WCGI) and Safety
Manager

(4040a 2020 0087 2021 )(OU2H&S RPT)(2 22 95 11 11am)(6)
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TABLE 3-1
HEALTH AND SAFETY RELATED RESPONSIBILITIES AND AUTHORITIES
(Continued)
PERSON RESPONSIBILITIES AUTHORITIES

WCGI Health and Safety
Manager

Phil Jones

Admimnster the Health and Safety
Program

Track health and safety regulations
that affect W-C

Maintain W-C records pertaming to
medical surveillance, training, fit
testing, chemical exposure, and
mcidents

Update the W-C Health and Safety
Manual

Manage the W-C employee medical
surveillance program

Audit key aspects of the W-C Health
and Safety Program

Supervise CHSOs

Implement improvements to the
W-C Health and Safety Program
Approve the health and safety
quahfications of employees
Establish employee training and
medical surveillance procedures
Approve or disapprove Health and
Safety Plans

Suspend work on any project that
Jeopardizes the health and safety
of personnel

(4040a 2020 0087 2021)}(OU2H&S RPTX2 22 95 11 11am)(6)
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TABLE 3-1
HEALTH AND SAFETY RELATED RESPONSIBILITIES AND AUTHORITIES
(Continued)
PERSON RESPONSIBILITIES AUTHORITIES

W-C Corporate Health and Safety
Officer (CHSO)

Karen Scudder

Direct the implementation and
coordination of the Health and Safety
Program of the Operating Group (or
responsibihity area) and provide
recommendations for improvement of
the program

Determine the need for project
Health and Safety Plans

Maintain a high level of
understanding regarding health and
safety regulations affecting W-C
Review and approve Health and
Safety Plans

Monitor implementation of Health
and Safety Plans

Investigate reports of incidents or
accidents and report to WCGI Health
and Safety Manager

Provide W-C employee health and
safety tramming in the Operating

Group, particularly refresher traiming

Approve or disapprove Health and
Safety Plans

Direct Operating Umit HSO to
prepare project Health and Safety
Plans

Access and review W-C project
files

Direct changes 1n personnel work
practices to improve health and
safety of employees

Remove individuals from project,
if their conduct jeopardizes their
health and safety or that of
coworkers

Suspend work on any project that
jeopardizes the health and safety
of personnel involved

(40402 2020 0087 2021 OU2H&S RPTX2 22 95 11 11am)(6)
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TABLE 3-1
HEALTH AND SAFETY RELATED RESPONSIBILITIES AND AUTHORITIES
(Continued)
PERSON RESPONSIBILITIES AUTHORITIES

¢ Determine whether an accidental

exposure or injury ments a change 1n
the affected individual's work
assignments and whether changes 1n
work practices are required
Coordinate Operating Umts with
regard to health and safety
equipment needs

Supervise HSOs through the matnx
management system in cooperation
with the Operating Unit Manager

(4040a 2020 0087 2021} OU2H&S RPT)2 22 95 11 11am)(6)
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TABLE 3-1
HEALTH AND SAFETY RELATED RESPONSIBILITIES AND AUTHORITIES
(Continued)
PERSON RESPONSIBILITIES AUTHORITIES

W-C Operating Unit Health and
Safety Officer (HSO)

Kathleen Fischer

Administer the Health and Safety
Program within the Operating Unit
Maintain a working understanding of
key govemnment health and safety
regulations and W-C health and
safety pohicies

Interface with project managers
concerning health and safety

Report to CHSO on health and safety
matters

Develop or review, approve or
disapprove project Health and Safety
Plans prior to submuttal to the CHSO
for review

Conduct W-C staff training and
onientation on health and safety-
related activities

Appoint or approve SSHOs

Monitor compliance with Health and
Safety Plans and conduct site audits
Assist project managers 1n obtaining
required health and safety equipment
Approve personnel to work on
hazardous waste management
projects with regard to medical
exammations and health and safety
traiming

Answer employee questions and
concerns regarding health and safety

¢ Suspend work or otherwise it
exposures to personnel, 1f health
and safety nisks are unacceptable

o Direct personnel to change work
practices, if existing practices are
deemed to be hazardous to health
and safety of personnel

¢ Remove personnel from projects,
if their actions or conditions
endanger their health and safety,
or the health and safety of co-
workers

(4040a 2020 0087 2021)}OU2H&S RPT)(2 22 95 11 11am)(6)
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TABLE 3-1
HEALTH AND SAFETY RELATED RESPONSIBILITIES AND AUTHORITIES
(Continued)
PERSON RESPONSIBILITIES AUTHORITIES

W-C Site Safety and Health
Officer (SSHO)

Bob Lahn

Direct health and safety activities on
site

Immediately report all safety-related
incidents or accidents to the HSO
and the Project Manager

Assist Project Managers 1n all
aspects of implementing Health and
Safety Plans

Maintain health and safety
equipment on site

Implement emergency procedures, as
required

Review certifications/medical
surveillance status of all site
personnel prior to site access
Maintain health and safety records
for W-C and subcontractor personnel
on site (including medical
examinations, tramning, comphance
agreements, and incident/accident
reports)

¢ Temporanly suspend field
activities 1f health and safety of
personnel are endangered, pending
further consideration by the HSO
and/or CHSO

¢ Temporanly suspend a W-C
mdividual from field activities for
mfractions of the Safety and
Health Plan, pending an evaluation
by the HSO and/or
CHSO

(40408 2020 0087 2021OU2H&S RPTY(2 22 95 11 11am)(6)
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TABLE 3-1
HEALTH AND SAFETY RELATED RESPONSIBILITIES AND AUTHORITIES
(Continued)
PERSON RESPONSIBILITIES AUTHORITIES

W-C Health and Safety Specialist
(HSS)

Bob Lahn

Conduct surveys and document the
results, as required by the
Environmental Management
Radiological Guidelines (EMRGs),
the HSP, and the Rocky Flats Site-
Wide Standard Operating Procedures
(SOPs)

Supervise Health and Safety
Speciahist in-Training (HSST) durning
field activities

Countersign all reports/forms
completed by the HSST

Forward completed survey reports
forms to the SSHO

Notify the SSHO of hazard levels
requiring access controls not already
established or levels exceeding an
established action level

Control access and advise all
personnel when radiological
precautions are required

Complete performance and
operational checks required for
radiation instruments and make
entnies in the Instrumentation Field
Log Book

¢ Temporanly suspend field
activities, 1f health and safety of
personnel are endangered, pending
further consideration by the HSO
and/or CHSO

o Temporarly suspend an individual
from field activities for infractions
of the Health and Safety Plan,
pending an evaluation by the HSO
and/or CHSO

(40408 2020 0087 2021)(OU2H&S RPT)2 22 95 11 11am)6)
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TABLE 3-1
HEALTH AND SAFETY RELATED RESPONSIBILITIES AND AUTHORITIES
(Continued)
PERSON RESPONSIBILITIES AUTHORITIES

Health and Safety Technician
(HST)

As Assigned by the Site Manager
and Project Manager 1n
concurrence with the HSO

The HSTs shall assist the SSHO 1n
implementing site Health and Safety
Plans An HST will be present (in
the immediate vicinity) durning all
activities mnvolving dnilling,
trenching, or sampling of wastes or
soils None of these activities shall
be permitted 1n the absence of an
HST

Ensure that each individual within
his/her junisdiction comphes with the
provisions of the HASP

Provide on-site air monitoring duning
field activities

Audit safety practices used by on-site
teams

Communicate with command post
for on-site activities

Supervise decontamination, momtor
workers for heat or cold stress, and
distibute health and safety
equipment

Document safety practices

Imtiate appropnate emergency
procedures

o The health and safety technician
shall have the authonty to stop
work 1n case of an imminent
safety hazard or potentially
dangerous situation After
stopping work, the health and
safety technician shall immediately
consult the SSHO

(4040a 2020 0087 2021)(OU2H&S RPTX2 22 95 11 11am)(6)
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TABLE 3-2

PROJECT PHONE LIST

NAME TITLE 0 PAGER
NUMBER NUMBER
Pete Launn EG&G Project Manager 966-8702 966-4000 #5481
Robin Volk EG&G Assistant Project Manager 966-8645 966-4000 #6145
Jeff Bray EG&G Assistant Project Manager 966-8533 966-4000 #6143
| Peggy Schreckengast EG&G Health and Safety Liaison 966-6790 966-4000 #3059
Keith Anderson EG&G ER Health and Safety Officer 966-6979 966-4000 #5142
[ Rick Gentry EG&G Radiation Engineering Representative 966-8349 966-4000 #3521
. FJ Furman EG&G Occupational Health Director 966-2895 966-4000 #2356
Elamne Reilly W-C Project Manager 740-3831
Nan Elzinga W-C Assistant Project Manager 740-2740 851-3847
: Karen Scudder W-C CHSO 740-3837 760-1814
| Kathleen Fischer W-C HSO 796-4616
Robert Lahn W-C SSHO 966-8022 760-7599
Art Gust W-C Task Manager/Site Manager 966-8022
Rock Powell W-C Sample/Data Manager 796-4623
I[Tleme Girod W-C Rig Geologist 740-3993
To be determimned W-C Rig Geologist 740-2700
Il:ave Nicholson W-C Rig Geologist 740-3827
Doug Schroer W-C HST 740-2679
Bob Hencmann W-C HST 740-2656
To be determmned W-C HST 740-2700
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40 SITE INFORMATION
4.1 BACKGROUND

Rocky Flats 1s located northwest of Denver 1n central Colorado The facility consists of
approximately 6,550 acres of federally owned land Major buildings are located within a
security area of approximately 400 acres The security area 1s surrounded by a buffer zone
of approximately 6,150 acres The entire facility 1s roughly bounded by State Highway 93
on the west, State Highway 128 on the north, Indiana Street on the east, and State Highway
72 on the south (see Figure 4-1)

Rocky Flats began operations in 1952 and 1s part of the nationwide nuclear weapons
development, production, and research complex currently administered by the Department of
Energy (DOE) Primary production activities included fabncation of nuclear weapons
components from beryllium, plutonium, stainless steel, and uranium, assembly of components,
and chemical recovery and punfication of recyclable transuranic radionuchides The major
classes of waste generated includes hazardous waste, radioactive waste, and mixed

(radioactive and hazardous) waste
42 TRENCHES AND MOUND SITE

The following sections provide the general location of the trenches and the Mound Site, brief
description of the disposal practices at each trench and the Mound Site, data collected from
previous investigations to characterize the sites, and a summary of the contaminants that have
been detected 1n or around these Individual Hazardous Substance Sites (IHSSs) (DOE 1993)

This information 1s based upon analytical data from previous field investigations

Specifically, the data 1s from subsurface soil samples obtained from boreholes dnlled along
side Trench T-1, T-2, and T-4 through T-13 Analytical data from boreholes drlled next to
Trench T-3 reflects similar compounds and concentrations as seen for Trenches T-1, T-2, and
T-4 through T-13 However, data recently obtained from drilling into Trench T-3 shows the
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levels of contamination to be significantly higher within the trench boundanes The chemical
concentrations are listed in Table 6-1 The highest activities detected for radionuclides are
7 49 E'5 picoCunes per liter (pCi/1) for gross alpha and 8 03 E*5 pCu/1 for gross beta Work
activities for this project will include intrusive activities into Trenches T-1, T-2, and T-4
through T-13 T-3 will not be included in this program  Therefore, these higher
concentrations of contaminants are used in this HSP to determine appropriate health and
safety controls Figure 4-2 shows the location of Trenches T-1 through T-13 and the Mound
Site

421 Trench T-1 (IHSS 108)

Trench T-1 (IHSS 108) 1s located north of the Central Avenue, west of the inner east gate,
southeast of the Protected Area (PA) fence, and south of the Mound Site (Figure 1 1-3) One
hundred twenty-five drums containing depleted uranium chips, hydraulic oil, and carbon
tetrachloride (CCl,) were disposed of in Trench T-1 from 1954 to 1962 Some of the drums
contained metal turnings still bottoms (residue from a distillation process), cemented cyanide

waste, and copper alloy

Data from Trench T-1 does not show elevated levels of VOCs, SVOCs, pesticides,
polychlorinated biphenyls (PCBs), or metals Shghtly elevated activities of americium-241
(Am-241) and plutonium-239/240 (Pu-239/240), which decrease with depth, were detected
in Trench T-1 or in the surface or near surface soils around Trench T-1 However, drums
containing pyroforic uranium are believed to have been disposed of in Trench T-1 Due to
hazards associated with dnilling through pyroforic uranium, intrusive methods to be used at
Trench T-1 will be evaluated based on the results of the electromagnetic geophysical survey
(DOE 1993)
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4.2.2 Trench T-2 (IHSS 109)

Trench T-2 (IHSS 109) 1s located approximately 100 feet south of the 903 Pad (Figure 1 1-3)
The HRR states that the trench was open and nonradioactive solvents were dumped into
Trench T-2 1n 1969 and 1970 The solvents that may have been dumped include
tetrachloroethene (PCE) and trichloroethene (TCE) In addition to solvent dumping, thinner
and small quantities of construction-related chemicals were reportedly disposed of 1n Trench
T-2 The dimensions of Trench T-2 are believed to be approximately 20 feet long, 10 feet
wide, and S feet deep

Trench T-2 (IHSS 109) contains PCE, TCE, and other VOCs that may have been transported
to the surrounding subsurface soil Polyaromatic hydrocarbons (PAHs) were detected at
depths of 44 feet and greater PAHs were not detected above the contract required
quantitation limit (CRQL) 1n samples collected at depths less than 44 feet bgs Arsenic,
cadmium, and barium exceeded the background screening levels (BSLs) of the background
mean plus two standard deviations 1n samples collected from within Trench T-2 In general,
the activity of Am-241 and Pu-239/240 decreased with depth (DOE 1993)

4.23 Trench T-4 (IHSS 111.1)

Trench T-4 (IHSS 111 1) 1s located east of Trench T-3, south of South Walnut Creek, and
north of Central Avenue (Figure 1 1-3) The depth of Trench T-4 1s estimated to be between
5 and 10 feet Samtary sewage sludge contaminated with uranium and plutonium, flattened
drums contaminated with uranium, and uranium-contaminated asphalt planking from the solar
ponds were reportedly buned in Trench T-4 from 1954 to 1968

Elevated concentrations of PCE and TCE are present in Trench T-4 The concentrations
decrease with depth There are PAHs in the 2-to 8-foot sampling interval which 1s located
within Trench T-4 Aroclor-1254 and 4,4'-dichlorodiphenyltrichloroethane (4,4'-DDT) were
detected 1n one sample from Trench T-4 Metal contaminants include arsenic, cadmium,
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chromium, copper, mercury, lead, silver, and zinc Radionuclide contaminants include
Am-241, Pu-239/240, U-233,-234, U-235, and U-238 The metal and radionuchde
contaminants are believed to be limited to the trench and do not appear to have migrated
vertically (DOE 1993)

4.24 Trench T-5 (IHSS 111.2)

Trench T-5 (IHSS 111 2) 1s located south of Central Avenue, west of the East Spray Field,
north of Trench T-6, and northeast of Trench T-9 (Figure 1 1-3) Sanitary sewage sludge
contaminated with uranium and plutonium, and flattened drums contaminated with uranium
were reportedly buried from 1954 to 1968

The analytical results show that potential contaminants are limited to VOCs in Trench T-5
Low concentrations of 1,1,1-TCA and 1,2-DCA are present in the subsurface soils at Trench
T-5 (DOE 1993)

425 Trench T-6 (IHSS 111.3)

Trench T-6 (IHSS 111 3) 1s located south of Trench T-5, west of the East Spray Fields, north
of Trench T-7, and east of Trench T-9 (Figure 11-3) The trench 1s estimated to be
approximately five to ten feet deep Sanitary sewage sludge contaminated with uranium and
plutonium, and flattened drums contaminated with uranium were reportedly buried from 1954
to 1968

The analytical data collected from Trench T-6 showed that low concentrations of total xylenes
and low activities of Pu-239/240 may be present in the subsurface soils (DOE 1993)
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4.2.6 Trench T-7 (IHSS 111.4)

Trench T-7 (IHSS 111 4) 1s located south of Trench T-6, west of the East Spray Fields, north
of Trench T-8, and east of Trench T-9 (Figure 1 1-3) Samitary sewage sludge contaminated
with uranium and plutonium was reportedly buried between 1954 and 1968

Low levels of 1,2-DCA and total xylenes are present in Trench T-7 soils Elevated levels of
Am-241 and Pu-239/240 were observed in Trench T-7 (DOE 1993)

4.2.7 Trench T-8 (IHSS 111.5)

Trench T-8 (THSS 111 5) 1s located south of Trench T-7, west of the East Spray Field, north
of Woman Creek, and east of Trench T-9 (Figure 11-3) Sanmtary sewage sludge
contamnated with uranium and plutonium, and flattened drums contaminated with uranium
were reportedly buned from 1954 to 1967

Low concentrations of 1,2-DCA are present in Trench T-8 Elevated concentrations of lead
in the near-surface soils may be indicative of contamination in Trench T-8 Pu-239/240
contamination may be present at low activities within Trench T-8 (DOE 1993)

4.2.8 Trench T-9 (IHSS 111.6)

Trench T-9 (IHSS 111 6) 1s located southwest of Central Avenue, west of Trench T-7, and
north of Woman Creek (Figure 1 1-3) Sanitary sewage sludge contaminated with uranium
and plutonium, and flattened drums contaminated with uranium, scrap metal, and junk were
reportedly buried from 1954 to 1968

The analytical data for Trench T-9 indicate that 1,2-DCA and total xylenes were detected 1n

the subsurface soils PAHs and Aroclor-1254 were detected in the upper eight feet
Infrequent detections of metals exhibiting low concentrations only slightly above the BSLs
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were observed in samples from Trench T-9 Low activities of Pu-239/240 contamination
appear to be present in Trench T-9 (DOE 1993)

4.2.9 Trench T-10 (IHSS 111.7)

Trench T-10 (IHSS 111 7) 1s located north of Central Avenue, east of Trench T-11, and south
of Trench T-4 (Figure 1 1-3) Trench T-10 was reportedly used for the burial of sanitary
sewage sludge contaminated with uranium and plutonium In addition to the sludge, flattened
drums contaminated with uranium were reportedly disposed of 1n Trench T-10 between 1954
and 1968 (DOE 1993)

4.2.10 Trench T-11 (IHSS 111.8)

Trench T-11 (IHSS 111 8) 1s located north of Central Avenue, west of Trench T-10, and
south of Trench T-3 (Figure 1 1-3) Sanitary sewage sludge contaminated with urantum and
plutonium, flattened drums contaminated with uramium and plutonium, and plutonium- and
uranium-contaminated asphalt planking from the solar ponds were reportedly buried in Trench
T-11 from 1954 to 1968

The analytical data collected from Trench T-11 indicate that 1,1,1-TCA was detected in the
subsurface so1l Samples with elevated VOC results were collected below high groundwater
level, therefore the presence of other VOC contaminants may be associated with the
contaminated upper hydrostratigraphic umt (UHSU) groundwater 1n this area Low-level Pu-
239/240 contamination may also exist in Trench T-11 (DOE 1993)

4.2.11 Trench T-12
Trench T-12 1s located east of the inner east guard station and south of Trench T-13 (Figure

1 1-3) It 1s now partially covered with asphalt or base matenal of the east access road The
HRR states that this trench 1s estimated to be about ten feet deep and primanly contans
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sewage sludge This sewage sludge 1s believed to contain uranium and plutomium
contamination Flattened drums may also be present in this trench Elevated activities of
Am-241 and Pu-239/240 exist 1n the surface soils or near surface soils around Trench T-12
(DOE 1993)

4.2.12 Trench T-13

Trench T-13 1s located approximately 500 feet east northeast of the inner east guard station
and south of IHSS 111 8 (Figure 11-3) Aenal photographs indicate that it was open
between 1966 and 1967 It is now entirely covered by asphalt or base matenal as part of the
northern extension of the east access road, which was built in 1968 The total length of the
trench 1s approximately 250 feet The aenal photos indicate that 1t was filled with dark grey
matenal, which may be sewage sludge No source boreholes were drilled into Trench T-13,
since this trench was not 1dentified until the preparation of the HRR and after the QU-2 field
work had been completed However, previous process knowledge suggests that Trench T-13
contained the same types of waste as the other nearby trenches (DOE 1993)

4.2.13 Mound Site (IHSS 113)

The Mound Site (IHSS 113) 1s located north of Trench T-1 (IHSS 108), east of the PA fence,
south of South Walnut Creek, and west of the inner east gate (Figure 1 1-3) The Mound Site
was reportedly used as a disposal site between 1954 and 1958 for drums containing depleted
urantum- and beryllium-contaminated hydraulic o1l and CCl, Records indicate bunal of
drums 1n this site, some of which were also contaminated with ennched uranium and
plutonium, and PCE Drums were removed from the site 1n 1970

Analytical data collected to date from the Mound Site indicate the presence of PCE and TCE,
with increasing concentrations to a depth of approximately 20 to 30 feet, and then decreasing
concentrations below that depth The PAH, fluoranthene, 1s present in near-surface samples
The PCB, Aroclor-1254, was detected in two near-surface soil samples Elevated activities
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for Am-241 and Pu-239/240 in the near surface samples indicate surface or near surface
waste-related radionuclide contamination in the Mound Site (DOE 1993)
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50 SCOPE OF WORK

This HASP covers activities associated with the OU-2 Trenches and Mound Site
Characterization The sampling and investigative activities are described 1n detail in the work
plan and in the Rocky Flats Environmental Restoration Program Standard Operating
Procedures (SOPs) The following sections summarize the sampling and investigative
activities

5.1 TASK 1 - MOBILIZATION

This task includes setting up support facilities in the designated area within the Contractor's
yard Temporary offices, storage trailers, and sanitary faciliies will be supphied by Rocky
Flats Rocky Flats will also supply a shower facihity for crews to complete the
decontamination process at the end of the shift as appropriate Power and potable water will
be provided for the support facihities

5.2 TASK 2 - NON-INTRUSIVE GEOPHYSICS

The location and boundanes of Trenches T-1, T-2, and T-4 through T-13 will be determined
by reviewing historical aenal photographs and using geophysical methods The geophysical
methods selected for this purpose include electromagnetics (EM) and ground penetrating radar
(GPR)

The EM survey will prnimanly be used to locate metal objects 1n the trench, to locate possible
drums or other debns during intrusive activity, and to potentially identify trench matenals
from undisturbed areas As resolution of EM results are only accurate to within a few feet,
GPR will be employed to augment the EM data to locate the trench walls with greater

accuracy
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53 TASK 3 - SOIL GAS SURVEY

A direct push ng will be used for collection of soil gas through probes placed 1n the trenches
Soil gas will not be sampled at the Mound Site The survey will begin with a gnd over each
trench to guide subsequent soil sampling Soil gas survey samples will be collected at two
depths (5 and 10 feet bgs) at each sampling location Soil gas samples will be extracted and
screened 1n the field for total VOCs using a portable flame 10nization detector (FID) and a
photoionization detector (PID) to identify a VOC high concentration area Ten percent of the
samples will be sent to an off-site analytical laboratory for confirmation VOC analyses

54  TASK 4 - SUBSURFACE SAMPLING

Subsurface matenal samples (including soil, sludge, or liquids) will be used to confirm VOC
high concentration areas as well as characterize subsurface contaminant conditions in each
trench using a direct push rig Four boreholes will be drilled and sampled 1n the Mound Site
to an approximate depth of 15 feet using hollow-stem auger drilling Continuous core
samples will be collected in each VOC high concentration area to a depth of approximately
10 feet, will be visually logged and will be screened using a portable FID and/or PID and
hand held radiation detectors to 1dentify VOC and radionuclide contaminated intervals In
addition to the samples collected for chemical charactenization, soil samples will be collected

from selected intervals for testing for geotechnical and geochemical parameters
§.5 TASK S - DECONTAMINATION
Decontamination at Rocky Flats 1s designed to eliminate the transfer of contamination from

one site to another, and to reduce the possibility of personnel coming into contact with
contamination Decontamination will include
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o Personnel

o General Equipment
e Heavy Equipment

Refer to Rocky Flats ERPDM Operating Procedures FO 03, FO 04, and FO 06 for

decontamination procedures and FO 05 and FO 07 for the handling of decontamination and
rinse water
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6.0 HAZARD ASSESSMENT
6.1 CHEMICAL HAZARDS

Table 6-1 presents the physicochemical characteristics for the chemicals of concern (COCs)
at this site and their respective exposure imits The Permissible Exposure Limit -Time
Weighted Average (PEL-TWA) and the Threshold Limit Value - Time Weighted Average
(TLV-TWA) are defined as the concentration of a chemical n air to which nearly all workers
can be repeatedly exposed, day after day, for a normal 8-hour workday and a 40-hour
workweek, without adverse effect If presented, the exposure limits are the most recent
published values Matenial Safety Data Sheets (MSDS) for the pnmary COCs are included
in Appendix B

The primary exposure pathways of concern for the COCs at this site are inhalation of
contaminated particles or vapors and skin absorption The majonty of the COCs are VOCs
at normal ambient temperatures and could volatize Air monitoring will be performed to
reduce the potential for exposure (Section 8 3) The COCs could also become airborne 1n the
breathing zone as a result of dust-generating activities Dust suppression techniques (i1 e,
water misting) shall be used as required to reduce airborne exposures

Personnel may be exposed to accidental ingestion of contaminants by hand to mouth contact
after contact with contaminated materials Ingestion of contaminants will be controlled on
the site by specific prohibitions (Section 8 6 7) and requirements for decontamination (Section
851)

Skin and eye contact with some of the constituents at the site may cause skin or mucous
membrane irmitation Many of those constituents can be absorbed into the bloodstream
through the skin or eyes Any body area which comes 1n contact with contaminated matenals
will be washed with soap and rinsed immediately
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6.1.1 Volatile Organic Compounds (VOCs)

CCl,, PCE, TCE, 1,1,1-tnchloroethane (1,1,1-TCA), xylenes, chloroform, 1,2-dichloroethane
(1,2-DCA), and methylene chlonde are the major VOCs of concern based upon site history
and analytical results (DOE 1993) The primary exposure route to these VOCs 1s inhalation
of vapors Common uses and symptoms of exposure to the VOCs of concern are as follows

PCE 1s used as a solvent and a degreaser Symptoms of inhalation exposure
include irritation of the eyes, nose, and respiratory tract, nausea and vomiting
PCE targets the central nervous system (CNS), liver and kidney

Carbon tetrachlonde 1s used as a solvent It 1s regarded as highly toxic
Symptoms of inhalation exposure include irntation of the eyes, nose and
throat, dizziness, mental confusion and incoordination It 1s suspected to be
a carcinogen Carbon tetrachlonde targets the CNS, liver, kidney and lungs

TCE 1s used as a solvent, degreaser and for chemical synthesis Symptoms of
exposure include headaches, dizziness, nausea and vomiting, respiratory tract
irnitation and ventricular fibnllation TCE target the lhiver, kidney and CNS

1,1,1-TCA 1s used as a degreaser, solvent and for dry cleaning Symptoms of
exposure include headaches, dizziness, incoordination, narcosis and slowed
heart beat Prolonged skin exposure can result in defating dermattis 1,1,1-
TCA targets the CNS, liver and kidney

Xylenes refers to total xylenes which includes the o-, m- and p-i1somers
Xylenes are used as solvents, 1n paints and lacquers, as a degreaser and for
chemical synthesis Symptoms of exposure include conjunctivitis, irritation of
the nose and throat, headaches, vertigo, narcosis and nausea Prolonged skin
exposure can result in defatting dermatitis Xylenes target the CNS and hiver
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. Chloroform s used as a cleaning agent and solvent and for pharmaceuticals

Symptoms of exposure include irntation of the eyes, nose and respiratory tract,
dizziness, mental confusion and narcosis Chloroform targets the CNS, liver,
kidney and heart, and 1s a suspect human carcinogen

. 1,2-DCA 1s used as a degreaser, paint remover, solvent and for chemical
synthesis It i1s regarded as highly toxic Symptoms of exposure include
dizziness, mental confusion, abdominal pain, respiratory tract irritation and
narcosis 1,2-DCA targets the CNS, liver and, if ingested, the gastrointestinal
tract

J Methylene chlonde 1s used as a degreaser, solvent, and extractant Symptoms
of exposure include irntation of the eyes, headache, nausea, dizziness, and
poor concentration Methylene chloride targets the CNS, and 1s metabolized
to carbon monoxide, which then forms carboxyhemoglobin Methylene
chlonide 1s a suspect human carcinogen

6.1.2 Polycychc Aromatic Hydrocarbons

PAHs anticipated at these sites include benzo(a)pyrene, benzo(a)anthracene,
benzo(b)fluoranthene, indeno(1,2,3-cd)pyrene and others with similar charactenstics PAHs
have low vapor pressures and will not present a vapor inhalation hazard They may, however,
be bound to soil particles and inhaled with airborne dusts Dermal exposure to these
compounds may cause health effects Some of the constituents of PAHs are known
carcinogens For compound-specific information, see Table 6-1

6.1.3 Polychlorinated Biphenyls (PCBs)

PCBs are a probable carcinogen PCBs anticipated at these sites include Aroclor 1254 They
are potent liver toxins and have low acute toxicity, but can accumulate 1n fatty tissue leading
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to delayed health effects Exposure to these chemicals may occur through the dermal route
if workers are 1n direct contact with soil or matenals containing PCBs Ingestion of PCBs
1s possible, however, the probability of this route of exposure 1s greatly reduced by good
personnel hygiene practices Due to the low vapor pressure of PCBs, inhalation of vapors
1s not a probable route of exposure Inhalation of PCBs bound to dust particles 1s possible,

however, the probability of exposure is low
6.1.4 Metals

Arsenic

Arsenic 1s a toxic heavy metal Exposure to arsenic compounds targets the liver, kidneys,
skin, lungs and lymphatic system Symptoms of exposure include dermatitis, ulceration of
the nasal septum, hyperpigmentation of the skin, and degeneration of the peripheral nervous
system Arsenic 1s considered to be a carcinogen Exposure to arsenic at these sites 1s
expected to be limited to inhalation of dust particles containing arsenic However, the

probability of exposure 1s low
Banum

Barium 1s a metal that 1s usually used 1n a soluble form for industrial purposes The soluble
compounds are regarded as highly toxic Symptoms of exposure to the soluble salts include
irntation of the eyes and mucous membranes Exposure to the insoluble compound may
result in a pneumocomosis with cough Exposure to barium at these sites i1s expected to be
limited to inhalation of dust particles containing barrum However, the probabihity of

exposure 1s low
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Beryllium

Beryllium is a metal used as an alloy and in ceramic products It 1s regarded as highly toxic
and is a suspect carcinogen Symptoms of acute exposure include chemical pneumonitis,
cough, chest pains, fatigue and rales Chronic exposure 1s not anticipated at these sites and
1s expected to be limited to inhalation of dust particles containing beryllium However, the
probability of exposure 1s low

Cadmium

Cadmium 1s a metal with a vanety of industnal uses Warning properties for cadmium dusts
and fumes are considered "inadequate” Exposure to cadmium dusts targets the respiratory
system, blood, kidneys, and prostate Symptoms of chronic and acute exposure include
shortness of breath, coughing, tightness 1n chest, pain below the sternum, flmd accumulation
the lungs, headaches, chills and muscle aches, nausea, diarrhea, loss or impairment of the
sense of smell, emphysema, and anemia Cadmium 1s considered a carcinogen Exposure
to cadmium at these sites is expected to be limited to inhalation of dust particles containing
cadmium However, the probability of exposure 1s low

Chromium

Chromium 1s a metal which occurs 1n trivalent and hexavalent forms, and 1s used for alloys,
stainless-steel, and protective coatings Different chromium compounds have strong and
vanied colors Exposure to chromium compounds targets the respiratory system and
symptoms include fibrosis of the lungs Hexavalent chromium 1s considered a carcinogen
Exposure to chromium at these sites 1s expected to be limited to inhalation of dust particles
containing chromium However, the probability of exposure is low
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Lead

Lead 1s a fairly common metal with a vanety of industnial applications The gastrointestinal
tract, central nervous system, kidneys, reproductive system, blood, and gums are targets of
lead exposure Symptoms of exposure include lassitude, insomma, constipation, abdominal
pan, colic, anemia, hypertension, anorexia, low body weight, malnutrnition, pallor, tremors and
paralysis of the wrist Exposure to lead at these sites 1s expected to be limited to inhalation
of dust particles contaiming lead However, the probability of exposure 1s low

Mercury

Mercury 1s a metal that can be found as an organic and inorganic compound Organic
mercury compounds are found as colorless hiquuds and are used for antifouling paints,
antiseptics, germicides and chemical synthesis and occur as aryl or alkyl compounds The
alkyl compounds are regarded as more hazardous than the aryl compounds Symptoms of
exposure to both include ataxia, hearing and vision disturbance, nausea, vomiting, and skin
burns The routes of exposure can be ingestion, inhalation, and skin absorption Mercury
targets the kidneys, eyes, skin, and CNS Inorganic mercury compounds are found in various
textures and colors, the metal 1s found as a silver hquid Inorganic mercury and compounds
are used 1n battenes, electrical switches, metal plating and paints Symptoms of exposure to
inorganic mercury and compounds include chest pains, headaches, fatigue and eye and skin
irntation Target organs are the same as for organic mercury compounds with the addition
of the respiratory system Routes of exposure can be ingestion, inhalation and skin
absorption Exposure to mercury at these sites 1s expected to be limited to inhalation of dust
particles containing mercury However, the probability of exposure 1s low

Silver

Silver 1s a metal used as an alloy and for chemical synthesis Symptoms of exposure to silver
salts include conjunctivitis, resptratory tract irritation and skin burns Exposure to silver at
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these sites 1s expected to be limited to inhalation of dust particles containing silver
However, the probability of exposure 1s low

6.2 RADIOLOGICAL HAZARDS

Current information about the OU-2 area indicates the presence of above-background and
vanable concentrations of the radionuchdes Am-241, Pu-239/240 and possibly 1sotopes of
uranium 1n surface so1l The trenches and mound site locations involved 1n this project would
be subject to this surface soil contamination

Above-background concentrations of Am-241, Pu-239/240, uranium-233/234 (U-233/234), U-
235 and U-238 have been identified in subsurface soils for the trenches and mound site
locations Occasional above-background concentrations also have been identified for the
radionuclides radium-226 (Ra-226), Ra-228, trittum (H-3), cestum-137 (Cs-137), and
stronttum-89, 90 (Sr-89,90), however the frequency of detection and/or pattern of distribution
for these latter nuclides indicates that their presence may reflect the vanation of background
radioactivity

Alpha, beta, x and/or gamma radiations are emitted by one or more of the radionuclides
identified above for surface and subsurface potential contaminants Alpha radiation 1s non-
penetrating and 1s an internal hazard (1 e, hazardous only if the radioactive material emithing
the radiation 1s taken into the body) Beta radiation 1s moderately penetrating and 1s both an
internal hazard and an external hazard (1 e, the radioactive material 1s outside the body) to
near-surface tissue such as the skin and the lens of the eyes Gamma and x radiation can be
highly penetrating and are both an internal hazard and an external hazard to the whole body
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The primary radiological hazard associated with this project 1s from the alpha radiation that
could be associated with an intake of Am-241 or Pu-239/240 through 1nhalation, ingestion,
or injection into a wound Of these three pathways, inhalation and ingestion would be the
most important Dermal absorption would not be a significant pathway for the radionuchdes

involved

At the radionuclide concentrations that have been measured at the work area, high radiation
doses, which could result 1n acute radiation effects, would not occur The pnmary hazard
associated with low radiation doses 1s a possible increased risk of cancer An increased risk
of adverse hereditary and 1n utero exposure effects also may be associated with low radiation
doses The risk of intake of radioactive matenals through inhalation 1s low and can be further
mimtmized by avoiding unnecessary soil disturbance and resuspension Full face air
particulate respiratory protection is required if airborne radioactivity concentrations exceed
prescribed threshold levels The nsk of intake through ingestion also 1s low and can be
further minimized by following good hygienic practices such as wearing gloves, washing
hands after working in contaminated so1l areas, and not smoking, drinking, or eating 1n and
around the contaminated areas

Histornical records indicate the possibility that pyrophoric uranium chips have been disposed
in Trench T-1 Intrusive activities in Trench T-1 could present a fire hazard from this
material If the geophysical surveys confirm drums exist in Trench T-1, no mtrusive
activities are to be performed without an addendum reassessing the hazards and controls
for this work.
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6.3 PHYSICAL HAZARDS
6.3.1 Drilling

Personnel should be aware of wind directions and attempt to coordinate field activities and
gasoline-powered equipment so that exhaust fumes and chemical vapors are located

downwind from work areas

The hazards involved with the use of dnll ngs are significant and include the hazards of
pinch points, entrapment in machinery, impact from moving parts, fatigue, electrocution from
hghtening, overhead wires or buried utihities and improper operations Using hand tools,
moving the ng, and conducting required repairs can increase physical nsks Working with
and around a dnll ng can involve a high nisk of serious injury or death

6.3.2 Noise Exposure

Work at these sites will be conducted with high noise levels from dnll ngs Excessive noise
exposure can cause both temporary and permanent effects on hearing The temporary effects
of excessive noise include ringing in the ears, interference with communication, and heanng
threshold changes The effect of long-term excessive noise includes varying degrees of noise
induced hearing loss Regulations require that hearing protection be used when noise levels
exceed 85 decibels (dBA) averaged over an 8-hour day Hearing protection 1s required at this
site for exposures of greater than 85 dBA for any length of ime In the absence of
instrumentation, an appropriate rule of thumb 1s that when normal conversation 1s difficuit
at a distance of 2 to 3 feet, hearing protection 1s required However, noise monitoring wall
be performed (see Section 8 3) to determine employee exposure
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6.3.3 Heat and Cold Stress

Warm temperatures and high humidity could occur during work at these sites Cold
temperatures could also occur during work at these sites These environmental conditions
increase the risk of heat or cold stress during field activites Monitoring will be conducted
for exposure to heat and cold stress with the action levels and work/rest regimen being based
on the latest published values by the Amencan Conference of Governmental Industnal
Hygiemists (ACGIH) (Appendix C)

6.3.4 Personal Protective Equipment (PPE)

The PPE which may be required for some activities (coveralls and respirators) places a
physical strain on the wearer When PPE such as respirators, gloves, and protective clothing
are worn, visibility, heaning, and manual dextenity are impaired The nisk of heat stress may
increase depending on the level of PPE required

6.3.5 Overhead Hazards
Special precautions must be taken when operating machinery (1 e, dnll ngs) in the vicimity

of overhead electrical power lines Contact with electricity can shock, burn, and result 1n
death All overhead electrical power lines are considered to be energized and dangerous

6.3.6 Traffic Hazards
Work activities to be performed at Trenches T-13 and T-12 may be conducted on an

established road presenting a traffic hazard The requirements presented in Section 8 1 wll
be followed to reduce the potential for employees to be exposed to traffic hazards
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64 BIOLOGICAL HAZARDS

Dunng field work at this site, personnel may encounter a wide vanety of insects including
bees, mosquitos, and spiders Field personnel are encouraged to use insect repellent when

mosquitos are present

Stings of bees and wasps may cause serious allergic reactions in certain individuals
Personnel with known insect allergies or sensitivities should notify the SSHO before field

work begins

Ticks are parasites that feed on the blood of an animal/human host and can carry several
severe diseases, the least severe bringing several days of fever and pain and the worst causing
brain damage Specific precautions for avoiding ticks and symptoms of exposure to tickborne
diseases are presented in Appendix D

Poisonous snakes or spiders may also be encountered on site Personnel should check for
snakes before walking through grassy or debris-strewn areas Care should be taken when
hifting possible habitats of snakes and spiders such as debns and cover If a person 1s bitten
by snake or spider, the vichm shall be transported to the nearest emergency facility or
hospital

6.5 TASK BY TASK HAZARD ANALYSIS
Table 6-2 presents a task by task hazard analysis for each location based on the hazards listed

in the above sections The hazard evaluation for each activity 1s based on the following

criteria
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. Low - activities are likely to result in no exposure to hazards

o Moderate - activities are likely to result in hazard exposure below
established exposure limits

. High - activities are likely to result in hazard exposures near or above

established exposure limits

The locations are categonzed as follows based on historical information for the trenches and

mound site surface and subsurface contamination 1dentified to date

. Trenches T-1, T-2 and T-4 - Location I

. Trenches T-5 through T-9 - Location II

J Trenches T-10, T-11, Mound Site, - Location III

. Trenches T-12 and T-13 - Location IV

. Contractor's Yard - Location V
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TABLE 6-2 .
TASK BY TASK HAZARD ANALYSIS
Task 2 - Task 3 - Task 4 -
Location/ Task 1 - Non-intrusive Soil Gas Subsurface Task 5 -
Hazard Mobihzation  Geophysics Survey Samphng Decontanmination

Location 1

Chemucal NA Low Low Moderate Low

Physical NA Low Moderate Moderate Low

Biological NA Low Low Low Low

Radiological NA Moderate Moderate Moderate Moderate
Location I

Chemical NA Low Low Moderate Low

Physical NA Low Moderate Moderate Low

Biological NA Low Low Low Low

Radiological NA Moderate Moderate Moderate Low
Location III

Chemucal NA Low Low Moderate Low

Physical NA Low Moderate Moderate Low

Biological NA Low Low Low Low

Radiological NA Low Low Low Low
Location IV

Chemical NA Low Low Moderate Low

Physical NA Low Moderate Moderate Low

Biological NA Low Low Low Low

Radiological NA Low Low Low Low
Location V

Chemical Low NA NA NA NA

Physical Low NA NA NA NA

Biological Low NA NA NA NA

Radiologtcal Low NA NA NA NA
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7.0 GENERAL HEALTH AND SAFETY REQUIREMENTS

All on-site employees who are required to work 1n the Exclusion Zone (EZ) (see Section 8 1)
must obtain health and safety clearance by the W-C SSHO before beginning work at this site

7.1 MEDICAL SURVEILLANCE

Personnel assigned to field activities must participate in a medical surveillance program, in
accordance with 29 CFR 1910 120 (f), with subsequent certification by an occupational
physician of physical fitness and ability to perform assigned field work, including the ability
to wear a respirator

Workers on stte for a specific hmited task (e g , delivery personnel), and who are unhikely to
be exposed to levels over the permissible exposure limits, can receive a mimimum of 24-hours
of instruction on OSHA requirements

Radiation dosimeters and bioassay testing will be furmshed by Rocky Flats as necessary for
personnel working on this project

7.2  SAFETY TRAINING

Employees shall not participate in field activities until they have been trained to a level
required by their job function and responsibility Trainers shall have recerved a level of
training higher than and including the subject matter of the level of instruction they are
providing All training and field experience shall be certified Training requirements are

discussed below
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7.2.1 40-hour Basic Tramning

Personal assigned to field activities must have completed the 40-hour basic health and safety
training required under 29 CFR 1910 120 and have received 8-hour annual refresher training
thereafter

7.2.2 Three-day On-site Supervision

Personal assigned to field activities shall be required to recetve a minimum of 3 days of on-
site traiming under the supervision of a tramned and expenenced supervisor On-site time
under supervision shall be documented

7.2.3 Radiation Safety Course

All field employees shall be required to receive a Rocky Flats radiation worker safety course
as appropriate for their level of work

7.2.4 On-site Supervisor

The on-site supervisor (site manager) must have completed the basic 40-hour training course,
3 days of on-site supervision, and at least 8 hours of specialized training on managing
hazardous waste operations The 8 hours of specialized training shall include nstruction
covering the W-C health and safety program, employee training program, personal protective
equipment program, spill containment procedures, and health hazard monitoring procedures
and techniques

7.2.5 Site Safety and Health Officer (SSHO)

The Site Safety and Health Officer must have completed the 40-hour training, 3-day onsite
supervision, first aid and cardiopulmonary resuscitation (CPR) training
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7.2.6 Health and Safety Technictan (HST)

The HST must have completed the 40-hour training, 3-day onsite supervision, first aad and

cardiopulmonary resuscitation (CPR) training
7.3  SITE SPECIFIC SAFETY BRIEFING

A site-specific safety briefing shall be conducted for all employees, including subcontractors,
prior to commencement of field activiies The following topics will be discussed at this

meeting
] Names of health and safety personnel and alternates responsible for site health
and safety
. Health and safety organization
. Hazards at the site
] Exposure nsk
o Personal protective equipment to be used
. Personnel and equipment decontamination procedures
. Air monitoring
. Emergency procedures

All field personnel must read a copy of this Health and Safety Plan At the end of the
meeting, attendees should be informally quizzed to assess their understanding of the health
and safety requirements, and should sign a safety compliance agreement form stating that they
have read, understand, and agree to comply with the provisions of the plan Anyone refusing
to sign the form will be prohibited from working at the site

If a new employee who has not gone through the site-specific safety orientation meeting 1s
assigned to the site, the SSHO must present a similar briefing to the new employee before
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he or she participates 1n any field activiies All new employees must sign the safety
comphiance agreement form before beginning fieldwork at Rocky Flats

74  ACCIDENT/INCIDENT REPORTING
74.1 W-C Procedures
In the event of an accident or incident, the SSHO will immediately notify the W-C Project

Manager, HSO, and CHSO Types of accidents or incidents that are considered reportable
are

) Illness resulting from chemical exposure or unknown causes

. Physical injury, including an injury that does not require medical attention

J Fire, explosions, and flashes resulting from activities performed by W-C and
subcontractors

J Infractions of safety rules and requirements

) Unexpected chemical/radiological exposures

] Vehicular accident

) Property damage accidents

Work will be suspended to correct the cause of the accident/incident and to modify this plan

as necessary

A W-C accident/incident report form must be submitted to the Project Manager (PM) and
HSO within 24 hours of occurrence
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7.4.2 Rocky Flats Procedures

The SSHO will notify the W-C Project Manager, the Rocky Flats Environmental Restoration
(ER) Health and Safety Officer, the Rocky Flats ER Project Manager, and the Rocky Flats
Area Construction Engineer of any accidents or incidents that occur durning field activities
The SSHO will also submit a completed DOE Form F 5484 X for any of the following

incidents

1 "Recordable” occupational injuries or illnesses as defined below

OCCUPATIONAL INJURY 1s any injury such as a cut, fracture, sprain, or
amputation that results from a work accident or from an exposure involving
a single incident 1n the work environment that requires more than standard first
aad NOTE Conditions resulting from animal or insect bites, or one-time

exposure to chemicals, are considered to be mnjuries

OCCUPATIONAL ILLNESS of an employee 1s any abnormal condition or
disorder, other than one resulting from an occupational injury, caused by
exposure to environmental factors associated with employment It includes
acute and chronic illnesses or diseases that may be caused by inhalation,
absorption, ingestion, or direct contact with a toxic matenal

PROPERTY DAMAGE LOSSES of $1,000 or more are reported as follows
accidents that cause damage to DOE property, regardless of fault, or accident
wherein DOE may be hable for damage to a second party, are reportable if
damage 1s $1,000 or more Include damage to facilities, inventones,
equipment, and properly parked motor vehicles Exclude damage resulting
from a DOE reportable vehicle accident
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3 GOVERNMENT MOTOR VEHICLE ACCIDENTS resulting in damages of
$250 or more, or involving injury, are reported uniess the government vehicle
1s not at fault, damage of less than $250 1s sustained by the government
vehicle, and no njury 1s inflicted on the government vehicle occupants
Accidents are also reportable to DOE 1f

- Damage to DOE property 1s greater than or equal to $250 and the

dnver of a government vehicle 1s at fault

- Damage to any private property or vehicle 1s greater than or equal to
$250 and the dniver of a government vehicle 1s at fault

- Any person 1s injured and the driver of a government vehicle 1s at
fault

75  VISITOR CLEARANCES

All visitors to the site must be cleared by Rocky Flats secunty personnel All visitors to the
work site will be escorted by W-C or operating contractor personnel, if necessary Any
visitor to the work site will be given a site-specific safety orientation by the SSHO as
described 1 Section 73 Prior to entering a work site, visitors will provide the SSHO with
documentation of training required by Section 72 Any wvisitors who do not provide
documentation will not be allowed into the EZ or contamination reduction zone (CRZ) (see
Section 8 1)

7.6 HEALTH AND SAFETY LOGBOOK
A separate health and safety logbook and sign in/sign out log shall be maintained by the

SSHO throughout the project and turned mn to the HSO after the project 1s completed
Logged information shall include (1) names of all W-C and subcontract personnel entering
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and leaving the work sites each day, (2) daily listing of work sites to be visited by field
teams, (3) descniption of unforeseen hazards and steps taken to mitigate hazards, (4) summary
of telephone conversations regarding health and safety, (5) safety infractions, if any,
(6) accidents and 1njuries, and (7) all other significant health and safety items

7.7  SAFETY COMPLETION REPORT

The W-C SSHO will prepare a safety completion report at the end of field activiies The
report will include a critical review of this plan, exposure monitoring data with monitoring

dates and any decisions made based on that data, a summary of incidents and action taken,
and recommendations for improving health and safety at similar sites This report form 1s 1n

Appendix E
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80  SITE-SPECIFIC HEALTH AND SAFETY REQUIREMENTS
8.1 WORK ZONES

The site will be divided into three basic zones (1) Exclusion Zone, (2) Contamination
Reduction Zone, and (3) the Support Zone The EZ include areas of high physical, chemical,
or radiological hazards Only authonized personnel are permitted within the EZs Examples
of EZs are a 40-foot radius around any intrusive activity or areas where hard hats or
respiratory protection 1s required The EZ will be clearly marked with traffic cones, banner
tape, or other high visibility markings, and in accordance with EMRG 13 and 91, for
radiological hazards

The Contamination Reduction Zone (CRZ) or decontamination area 1s the corndor through
which all authorized personnel may enter or exit from the exclusion zone The CRZ contains
decontamination equipment and containers for disposable outerwear, etc The CRZ i1s located
on the upwind side of the EZ Entrances and exits are clearly marked with high visibility
items such as traffic cones, banner tape or other high visibility markings

The Support Zone (SZ) contains personnel who perform support functions for the physical
work and a break area It 1s upwind of the CRZ Managers, spare equipment, etc, are
generally located 1n the SZ All personnel exiting the EZ must be decontaminated prior to
entering the SZ Heat stress monitoring 1s performed in the SZ

Work sites that will be located on an established road wiil require traffic hazard controls
These controls will be detailed 1n a traffic control plan and approved by Rocky Flats Fire
Department and Occupational Safety prior to work being performed at sites covered by this
paragraph

Contamination prevention techniques will be used wherever feasible Monitoring equipment
will be wrapped mn plastic to prevent possible contamination and to minimize
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decontamination, to the extent possible, without interfering with their function The plastic
will be discarded as contaminated waste after each day's use

8.2 PERSONAL PROTECTIVE EQUIPMENT

PPE will be worn during field activities The specifications for the levels of PPE that may
be required are shown 1n Table 8-1 The 1nitial levels of PPE are shown below The SSHO
may modify these initial levels of PPE 1n response to additional site information, with the

approval of the HSO

. Task 1 - Mobihization - Level D

o Task 2 - Non-Intrusive Geophysics - Level D*

. Task 3 - Soil Gas Survey - Modified Level D

o Task 4 - Subsurface Samphing - Level B

o Task S - Decontamination - Based upon monitoring performed during

above tasks, and specific to each location
* or as determined by the Radiological Work Permit (RWP)
83 MONITORING REQUIREMENTS
Direct-reading real-time monitoring will be conducted in accordance with Table 8-3
] A organic vapor detector (OVD) (photoionization [PID]) with an 11 7eV lamp
(or higher) and a Sensidyne pump with detector tubes for carbon tetrachlonde,

chloroform, and 1,2-DCA will be used to monitor for nonradioactive

substances
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A Bicron Frnisk tech with an A-100 probe and a Ludlum Model 31 with a 44-9
probe (or equivalent) will be used to monitor equipment surfaces and PPE for
the presence of fixed and removable radioisotopes A Bicron FIDLER with
a G-5 probe will be used to monitor prior to any intrusive activities

A MiniRam will be used to momtor airborne dust levels of radioactive
substances, metals, and PCBs

A wet bulb glove thermometer (WBGT) will be used to monitor environmental
factors contributing to heat stress

A sound level meter and noise dosimetry will be used to measure sound levels

that workers are exposed to

A personal sampling pump will be used to conduct personal integrated
sampling for volatiles and heavy metals Integrated samples for heavy metals
and PCBs will be collected whenever airborne dust concentrations exceed
5 mg/m* Sampling for volatile contaminants will be conducted during dnlling
operations It 1s anticipated that the PEL will not be exceeded during the
collection of soil-gas samples During the subsurface sampling, the sample
location with the greatest potential for worker exposure, based on the soil-gas
survey, will be the location for the personal integrated sampling at each trench

8.3.1 Momtoring Calibration and Documentation

The PID, sound level meter, noise dosimeter, Ludlum, Bicron meter and MiniRam will be

calibrated and/or performance checked, at least once each day it 1s 1n use, and operated

according to the manufacturer's guidelines A calibration record 1s provided in Appendix F
The action levels for the PID listed in Table 8-2 are based upon the use of 1sobutylene as a
calibration gas The instrument shall be calibrated to the 1sobutylene standard Sampling
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pumps shall be calibrated each day before and after sampling Response checks will be
completed as necessary A calibration and sampling record 1s included in Appendix G

Daily instrument readouts will be mamntained by the SSHO A report summanzng
monitoring results must be wntten as part of the safety completion report at the end of this
project At a mmmimum, a record of all breathing zone concentrations, as measured by
approved field personnel, 1s to be included in the momtoring report

Calibration records and records of exposure will be maintained 1n the project health and
safety file

84 ACTION LEVELS

Acceptable limits for contaminants on this site are those recommended 1n the most recent
Permissible Exposure Limits (PEL), listed in 29 CFR 1910 1000 and/or ACGIH "Threshold
Limit Values (TLV) for Chemical Substances and Physical Agents and Biological Exposure
Indices " Action levels will be set at no more than half of the more restricive value, PEL
or TLV It 1s assumed that contaminants with low vapor pressures would not be detected by
the PID The acceptable limits for radionuchides are hsted in 10 CFR 835 Occupational
Radiological Protection Minimum action levels for changes in PPE levels and for stop work

requirements are shown in Table 8-2

85 DECONTAMINATION

8.5.1 Personnel Decontamination

Personnel exiting the EZ will be decontaminated before leaving the CRZ Primary

decontamination will be done at the border of the EZ and CRZ Between the EZ and SZ, the
personal CRZ provides a transition zone between the contaminated and clean areas of the site
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The SZ 1s an uncontaminated area from which operations will be directed It 1s essential that

contamination from the site be kept out of this area

Decontamination for Level D PPE will include washing boots Disposable coveralls, gloves
or outer boot coverings, if worn, will be discarded in the appropniate drum If cotton
coveralls or work clothes are worn, they will be removed prior to leaving the site and street
clothes will be donned Personnel are advised to shower as soon as possible after leaving the

site

Decontamination for Modified Level D, Level C and Level B will be as follows

Wash boot covers and outer gloves with a long-handled brush 1n a wash tub

containing detergent water

. Rinse boot covers and outer gloves with water using a long-handled brush in

a wash tub containing potable water or by using a sprayer 1f available

. Remove tape used to seal the gloves and boots and place 1n the dedicated

disposal drum for PPE

e Remove Tyvek®, coated Tyvek or equivalent coveralls (for Level B remove

outer coveralls) in the PPE disposal drum

. Remove boot covers and place in the PPE disposal drum
. Remove outer gloves and place 1n the PPE disposal drum
3 Boots will be inspected and checked for further decontamination, as needed
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J Remove respirators or face masks and place on the equipment table for
decontamination
. Remove nner coveralls (Level B) and place in the PPE disposal drum
. Place nner gloves in the PPE disposal drum If cold weather liners are used,

place them in a dedicated receptacle for machine washing and subsequent

reuse

o Personnel will be transported to the shower and locker room or change out
facility for personal washing with soap and water

NOTE The water repellency of non-coated Tyvek and similar garments 1s due to the surface
tension of water and the resistance of the Tyvek fiber to wetting The presence of surfactants
(e g, detergents) in the water completely defeats the water-repellent properties of Tyvek
Therefore, non-coated Tyvek and similar fabrics should never be exposed to detergent and
water solutions during the decontamination process

8.5.2 Equipment Decontammnation

Equipment decontamination 1s included in Rocky Flats ERPDM operating procedures FO 03,
FO 04 and FO 06 The handling of decontamination water 1s in FO 05 and FO 07

86 WORK PRACTICES
8.6.1 Dnilling Safety
The Woodward-Clyde Operating Procedure HS 203 Safe Guidelines for Dnlling into Rocks

and Soils will be followed during all augening operations

(4040a 2020 0087 2021 (OU2H&S RPTX2 22 95 11 11am)(6)




Rocky Flats Environmental Document No RF/ER-95-0011

Technology Site Section No

OU-2 Trenches and Mound Site  Page 60 of 80
Characterization Site Health and  Effective Date

Safety Plan Organmization Environmental Restoration Program Div

8.6.2 Confined Space Entry

Confined space entry 1s not authorized for this project If 1t 1s determined during the course
of field activities that a confined space entry 1s required, an addendum to this HASP will be

required
8.6.3 Spill Containment Plan

A review of the work to be performed at these sites and the matenals to be used shows that
spills likely to occur at this site would be limited to decontamination fluids These spills will
be highly unlikely Should a spill of hazardous materials occur onsite, the Rocky Flats
hazardous matenals response team will be summoned, and Rocky Flats project personnel wall
be notified However, absorbent socks or other matenals will be kept onsite as a temporary

response to spills

8.6.4 Dust Control Measures

Airborne dust concentrations are to be controlled during all activities which are intrusive into
potentially contaminated soils A small hand sprayer will be used to moisten soils and

decrease airborne dust generation A MimiRam will be used to monitor the area and the

action levels found in Table 8-2 wall be strictly followed
8.6.5 Buddy System

The "buddy system" will be used during field work requiring the use of Modified Level D
PPE or greater As part of the buddy system, personnel will not enter or leave an EZ alone
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8.6.6 Communications

Radios for on-site communication and telephones for off-site official communication will be
available

8.6.7 Prohibited Activities
The following activities are prohibited

. Eating, dninking, chewing gum or tobacco, smoking, or any practice that
increases the probability of hand-to-mouth transfer and ingestion of matenal
1s prohibited except in designated areas Prescribed drugs should not be taken
by personnel on operations where the potential for absorption, inhalation or
ingestion of toxic substances exists unless specifically approved by a qualified
physician  Good personal hygiene should be practiced by field personnel to
avoid ingestion of contaminants or spread of contaminated materials

o Smoking, highters, and matches will be prohibited on site except for designated
smoking areas

o No facial hair which interferes wath a satisfactory fit of the mask-to face seal
1s allowed on personnel required to wear respirator or self-contained breathing
apparatus

J Contact lenses are prohibited in the exclusion zone

8.6.83 Illummation

Night work 1s not anticipated durning this project If might work 1s required, work will be
performed 1n compliance with 29 CFR 1926 56 - Illumination
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8.6.9 Sanitation

Potable water and toilet facilities which comply with 29 CFR 1910 120(n) must be available

to on-site personnel

(4040a 2020-0087 2021 OU2H&S RPT)2 22 95 11 11amX6)




Rocky Flats Environmental Document No RF/ER-95-0011

Technology Site Section No
OU-2 Trenches and Mound Site  Page 63 of 80
Characterization Site Health and  Effective Date
Safety Plan Orgamization Environmental Restoration Program Div
TABLE 8-1
PPE LEVELS
USEPA
PPE Level Required PPE
B - Tyvek °(or equivalent) mnner coveralls
- Coated Tyvek °(or equivalent) coveralls, when working with hquids
or sludges
- Inner Nitrile gloves
- Outer Nitnile gloves
- Steel-toed shoes
- Dasposable shoe covers
- Hard hat (where overhead hazards exist)
- Airline or self contained breathing apparatus
- Ear protection (1n high noise areas)
C - Coated Tyvek °(or equivalent) coveralls, when working with hquids

or sludges

- Tyvek (or equivalent) coveralls

- Inner Nitnle gloves

- Quter Nitrile gloves

- Steel-toed shoes

- Disposable shoe covers

- Hard hat (where overhead hazards exist)

- Full-face respirator with combination dust and organic vapor
cartridges

- Ear protection (1n high noise areas)
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TABLE 8-1
PPE LEVELS
(Continued)
USEPA
PPE Level Required PPE
Modified | - Tyvek (or equivalent) coveralls
D - Coated Tyvek “(or equivalent) coveralls, when working with hiquids
or sludges
- Nitrile gloves

- Safety glasses with side shields

{ - Steel-toed shoes

- Disposable shoe covers (or equivalent)

- Hard hat (where overhead hazards exist)
- Ear protection (1n high noise areas)

D - Disposable coveralls, cotton coveralls, or work clothes
- Safety glasses with side shields

- Steel-toed shoes

- Hard hat (where overhead hazards exast)

- Ear protection (1n high noise areas)
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TABLE 8-2
MONITORING ACTION LEVELS
Hazard Instrument Action Level
Heat Stress Pulse Check (heat stress) 50-110 beats per | Continue work If approaching 110 bpm, reduce work
minute (bpm) load to minirmize heat stress
>110 bpm No field work permitted Rest 1n cool location Drnink
cool fluids
Heat Stress WBGT 70°F See Appendix C
Noise Sound Level Meter < 85dBA Site work may be conducted without hearing protection
> 85 dBA Hearing protection must be worn duning site work,
momtor with noise dosimeter
Organic Vapors Photoionization Detector 0 ppm’ Level D, no respiratory protection required to be worn
ID
(PID) 15 ppm! Monitor erea and personne! with Detector Tubes
> 5 ppm' Stop work and upgrade to Level C PPE
>10 ppm’ Withdraw from site or go to Level B protection
Carbon Detector Tubes 0-1 ppm' Level D no respiratory protection required to be worn
Tetrachlonde
>1 ppm' Withdraw from site or go to Level B protection
Chloroform Detector Tubes 0 1 ppm’ Level D, no respiratory protection required to be worn
>1 ppm? Withdraw from site or go to Level B protection
12-DCA Detector Tubes 0 ppnt Level D, no respiratory protection required to be worn
8 ppm? Withdraw from site or go to Level B protection
Dust (radioactive | Mim-RAM <0 04 mg/m' Respirators not required
or metals
contamunated) >0 04 mg/m! Level C respiratory protection required
>0 25 mg/m' Stop work Call Health and Safety Specialist (HSS)
Trigger level based on annual commutted effective dose
equivalent of 1 O rem/yr assumung worst case soil
concentration of 3590 pCi/g of plutonmum
Alpha Radiation Bicron Frisk Tech with > 100 counts per | Stop work and notify HSS
A 100 probe (or as minute (cpm)
appropnate)
Low Energy FIDLER - Bicron Analyst > 3000 cpm Noufy ER Radiological Engineer prior to performing any
X ray and with a G 5 probe intrusive work
Gamma Radiation

Above background sustained for one munute 1n the breathing zone
Reading taken at the borehole as a confirmation of the presence of 1 2 DCA and chloroform
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TABLE 8-3

TASK AND LOCATION SPECIFIC
MONITORING REQUIREMENTS

TASK LOCATION' MONITORING
REQUIREMENT?
1 Mobilization A% 4
2 Non-Intrusive Geophysics IO o, IV
3 Soil Gas Survey I OO, 1v 1,2
4 Subsurface Samphing L Oo,Iv 2
5 _Decontammatlon LIOoIv 2
! Location; I T-1/T-2/T-4 v T-12/T-13
1 T-5 thru T-9 \% Contractor’s Yard

m T-10/T-11, Mound Site

? REQUIREMENT 1: Prework momtoring of the work area will be conducted with a PID
and FIDLER The SSHO will determine the frequency and necessity of this monitoring
based on site conditions and project needs Instrument response shall be compared to the
action levels shown 1n Table 8-2

REQUIREMENT 2 The HST shall conduct the monitoring required for these tasks
Continuous area monitoring with a PID, Bicron Frisk tech and MimRAM will be required
duning all intrusive activities required for these tasks In addition, the HST shall periodically
monitor the breathing zone of the workers with the greatest potential for exposure to the
COCs Frequency of breathing zone readings shall be determined by the SSHO based on
site conditions  Instrument response shall be compared to the action levels shown 1n Table
8-2 Momtoring with the WBGT, sound level meter, and noise dosimeter will be performed
by the SSHO as appropriate

REQUIREMENT 3: Personnel and equipment monitoring with a Bicron Frisk tech and
Ludlum 31 or equivalent will be conducted as needed The SSHO will determine the
frequency of momitoring for these tasks based on site conditions Instrument response shall
be compared to the action levels shown in Table 8-2

REQUIREMENT 4: No monitoring 1s required
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9.0 EMERGENCY RESPONSE
9.1 EMERGENCY SERVICES

Procedures for emergency response are given in Section 92 The SSHO shall coordinate
emergency response on site The following phone numbers and directions shall be posted in
a prominent location in the support zone The SSHO shall confirm the location of and
directions to the hospital and medical clinic Any revisions to this section must be posted and

all personnel notified of the changes

The SSHO shall notify the hospital and the fire department of the activities to be conducted
on site prior to initiation of field work The emergency services shall be informed about the
chemicals which have been detected on site and about any hazardous matenals which have
been brought on site Copies of this plan and Matenal Safety Data Sheets shall be provided

to them upon request
9.1.1 Emergency Phone Numbers
In case of an emergency, the local emergency services must be notified Emergency numbers

for the hospital, fire department, and police are shown on Figure 9-1 These numbers shall
be posted throughout the site and/or made accessible to each employee on site

ALL LIFE THREATENING EMERGENCIES:
DIAL 2911

(4040a 2020 0087 2021)(OU2H&S RPT)(2 22 95 2 31pm)(6)
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9.1.2 Rocky Flats Occupational Health Medical Facility (Building 122)

The Rocky Flats Medical Facility in Building 122 1s to be used for major medical
emergencies, until transport to Avista Hospital 1s possible The medical facility 1s also for
any contaminated personnel (1 e , radiological) with injuries, until decontamination 1s possible

9.1.2.1 Darections to the Rocky Flats Occupational Health Medical Facihity

From the Contractor's compound, take a northbound street to Central Avenue and turn left
(west) onto Central Avenue Continue for approximately 125 miles Bulding 122 will be
on the left (south) side of the guard building to the nght See map, Figure 9-2

9.1.3 Avwista Hospital

Avista Hospital 1s to be used for all other incidents requiring medical attention, for W-C or
subcontractor personnel

9.1.3.1 Directions to Avista Hospital

From the Contractor's compound, go north to Central Avenue and turn nght (east) onto
Central Avenue Continue east to the east entrance to the plantsite, turn left (north) onto
Indiana Street At the intersection of Indiana Street and Highway 128, turn left (west)
Continue west on Highway 128 to the intersection of McCaslin Boulevard Turn right (north)
onto McCaslin Boulevard Continue north on McCaslin past the intersection with Highway
36 to Dillon Road Turn night (east) on Dillon Road and continue to South 88th Street, then
turn nght (south) Turn nght (west) on Health Park Dnive and continue until 1t ends The
hospital 1s located at 100 Health Park Drive See map, Figure 9-3
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9.2 EMERGENCY RESPONSE PROCEDURES

The Site Manager, with assistance from the SSHO, has responsibility and authonty for
coordinating all emergency response activities until proper authonities arrive and assume

control

If an employee working 1n a contaminated area is physically injured, Red Cross first aid
procedures will be followed The SSHO or HST will provide the first aad However, any site
personnel that 1s trained and certified in first aad can prowvide first aid, 1f necessary
Depending on the seventy of the injury, emergency medical response may be sought If the
employee can be moved, they will be taken to the edge of the work area (on a stretcher, 1f
needed) where contaminated clothing will be removed (if possible) and emergency first aid

administered, and then they will be transported to the hospital
9.2.1 Emergency Medical Procedures
For severe injuries, 1llnesses, or overexposures
. Remove the injured or exposed person(s) from immediate danger
. If possible, at least partial decontamination should be completed Wash, rinse,
and/or cut off protective clothing and equipment and redress the victim 1n

clean coveralls

J If decontamination cannot be done, wrap the vicim in blankets or plastic
sheeting to reduce contamination of other personnel

J Render emergency first aid and call an ambulance for transport to local
hospital immediately Notify emergency personnel of contaminants on site

(4040a 2020 0087-2021)(OU2H&S RPT)(2 22 95 2 31pm)(6)
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J Evacuate other personnel on site to a safe place until the SSHO determines

that 1t 1s safe to resume work

. Report the accident to the PM and HSO immediately and complete an incident

report

For minor injuries or illnesses

. Complete a full decontamination

. Admunister first aid Minor injuries may be treated on site, but all injunes will

be examined by trained medical personnel Victims of bites or stings will be

taken to a medical center

J Notify the PM and HSO immediately

9.22 First Aid - Chemacal Injury

If the injury to the worker 1s chemical 1n nature (e g , overexposure), the following first aid

procedures are to be instituted as soon as possible

Eye Exposure If contaminated solid or liquid gets into the eyes, wash eyes

immediately with sterile saline solution lifting the lower and

upper lids occasionally Continue eye wash for 15 minutes

Cover the eye with a dry pad and obtain medical attention

immediately (Contact lenses are not permitted 1n the exclusion

zone )

Skin Exposure If contaminated sohd or liquid gets on the skin, promptly wash

contaminated skin for 15 minutes using soap or mild detergent

(40408 2020 0087 2021)(OU2H&S RPT)(2 22 95 2 31pm)(6)
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and water If solids or liquid penetrate through the clothing,
remove the clothing immediately and wash the skin using soap
or mild detergent and water  Obtain medical attention

immediately 1f symptoms warrant

\ Breathing If a person breathes in large amounts of organic vapor, move
the exposed person to fresh air at once If breathing has
stopped, perform artificial respiration Keep the affected person
warm and at rest Obtain medical attention as soon as possible

Swallowing If contaminated solid or liquid has been swallowed, obtain
‘ ‘ medical attention immediately

9.2.3 First Aud - Physical Injury

Animal Bites Thoroughly wash the wound with soap and water Flush the
area with running water and apply a sterile dressing
Immobilize affected part until the victim has been attended by
a physician See that the animal 1s kept alive and 1n
quarantine, if possible Obtain name and address of the owner

of the animal, 1if applicable

Bumns (minor) Do not apply vaseline or grease of any kind Apply cold water
applications until pain subsides Cover with a wet sterile gauze
dressing Do not break blisters or remove tissue Seek medical

attention

(4040a 2020 0087 2021} (OU2H&S RPT)(2 22 95 2 31pm)(6)
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Burns (severe) Do not remove adhered particles of clothing Do not apply 1ce

or immerse 1n cold water Do not apply ointment, grease or
vaseline Cover burmns with thick stenle dressings Keep
burned feet or legs elevated Seek medical attention

immediately
Cramps Treat as heat exhaustion See Appendix C
Cuts Apply pressure with sterile gauze dressing and elevate the area

until bleeding stops Apply a bandage and obtain medical
attention

Eyes Keep the vicim from rubbing the eye Flush (foreign objects)
the eye with water If flushing fails to remove the object, apply
a dry, protective dressing and consult a physician

Fainting Keep the victim lying down with feet elevated Loosen tight
clothing If victim vomuts, roll him onto his side or turn his
head to the side If necessary wipe out his mouth Maintain an
open airway Bathe his face gently with cool water Unless
recovery 1s prompt, seek medical attention

Fracture Deformity of an injured part usually means a fracture If
fracture 1s suspected, splint the part as i1t lies Do not attempt
to move the injured part of the person Seek medical attention
immediately

Snake Bites Keep the bite area as low as possible Transport the victim
immediately to a medical facility
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Insect Bites

Puncture Wounds

Sprains

Unconsciousness

9.2.4 Injury Due to Heat

Remove "stinger" if present Keep affected part down below
the level of the heart Apply ice bag For minor bites and
stings apply soothing lotions, such as calamine

If puncture wound 1s deeper than skin surface, seek medical
attention Senous infection can arise unless proper treatment

1s recetved

Elevate injured part and apply 1ce bag or cold packs Do not
soak 1n hot water If pain and swelling persists, seek medical
attention

Never attempt to give anything by mouth Keep vicim flat,
maintain an open airway If victim 1s not breathing, provide
artificial respiration by mouth to mouth breathing and call for
an ambulam‘ce immediately

If a person 1s suffering from heat exhaustjon (profuse perspiration, normal body temperature),
the following procedures will be taken

] Remove the person to a cooler, shaded area
. Give 8 ounces of Gatoradk every 15 minutes for three or four doses
J Allow the person to rest

. If the person

cramped area

|
1s suffering from camps, press warm, wet towels over the
|
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If a person 1s suffering from heat stroke (skin hot and dry, very high body temperature), the
following procedures will be taken

. Decontaminate the victim

. Cool the victim quickly by soaking the person in cool but not cold water,
sponging the body with rubbing alcohol or cool water, or pouring water on the
body

J Reduce the body temperature to a safe level (about 102 to 105°F)

. Observe the victim for 10 minutes, if the body temperature starts to rise again,

cool the victim again
J Transport to hospital for medical attention as soon as possible

9.2.5 Fire/Explosion

In the event of a fire or explosion, the Rocky Flats fire department should be summoned
immediately Upon their arnval, the PM or designated alternate will advise the fire
commander of the location, nature, and 1dentification of the hazardous materials on-site

If 1t 1s safe to do so, site personnel may remove or isolate flammable or other hazardous
matenals which may contribute to the fire Otherwise, immediate evacuation of the area 1s
indicated

Fire extinguishers are provided onsite for use by trained personnel only

In the event of an explosion, all personnel shall be evacuated and the fire department notified
No one shall re-enter the area until 1t has been cleared by explosives safety personnel
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9.2.6 Natural Disasters

Natural disasters may occur at the site due to weather These include lightning and high

winds

1 Lightning - Persons should not work 1n open areas, near trees or other
equipment outside during lightning storms Stop work until the storm passes
If possible, clear the site until the storm passes

2 High Winds - If high winds are forecast, the site should be cleared before the
winds become hazardous  Workers should be instructed to go to an
appropnate shelter If winds are sustained at 35 miles per hour (mph), work
will be stopped until the wind subsides, or until authonization from EG&G 15
given to resume field work

3 If an evacuation 1s called, account for all persons before leaving the site

4 Notify the PM of any work stoppage due to lightning and high winds
9.3 EMERGENCY EQUIPMENT
This equipment will be stored at appropriate locations selected during site mobilization
Emergency response equipment shall be moved from one site to another based on changing
locations of field activities 1n order to ensure that emergency equipment 1s available 1n the
work area

. Fire Extinguishers (10 Ib A/B/C)

. First Aid Kit At least one industnal first aid kit wall be provided and maintained
fully stocked 1n the support zone
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] Gatorade or the equivalent

. Extra full set of PPE

J Emergency eye wash stations

‘ . Absorbent socks or other material for spills
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FIGURE 9-1

EMERGENCY PHONE NUMBERS AND HOSPITAL ROUTES
(This figure must be posted on site in a prominent location near a telephone.)

ALL EMERGENCIES: DIAL 2911

EMERGENCY PHONE NUMBERS:

Rocky Flats Medical Facility (Bldg 122) (For life threatening emergencies)  966-2911

Avista Hospital (off-site) (For all other medical emergencies) 673-1000
Fire Department 966-2911
Police Department 966-2911

EMERGENCY SERVICES:

Directions to the RFP Medical Faahty

From the Contractor's compound, take a northbound street to Central Avenue and turn left
(west) onto Central Avenue Continue for approximately 1 25 miles Bulding 122 will be
on the left (south) side of the guard building to the nght See map, Figure 9-2

25 miles See map, Figure 9-2

Directions to Avista Hospital
From the Contractor's compound, go north to Central Avenue and turn night (east) onto

Central Avenue Continue east to the east entrance to the plantsite, turn left (north) onto
Indiana Street At the intersection of Indiana Street and Highway 128, turn left (west)
Continue west on Highway 128 to the intersection of McCaslin Boulevard Turn nght (north)
onto McCaslin Boulevard Continue north on McCaslin past the intersection with Highway
36 to Dillon Road Tumn right (east) on Dillon Road and continue to South 88th Street, then
turn night (south) Turn right (west) on Health Park Drive and continue until 1t ends The
hospital 1s located at 100 Health Park Drive See map, Figure 9-3

W-C CONTACTS

Elaine Reilly (Project Manager) (303) 740-3831
Karen Scudder, CIH (Corporate Health and Safety Officer) (303)-740-3837
Kathleen Fischer (Health and Safety Officer) (303) 796-4616

(4040a 2020 0087 2021)(OU2H&S RPTX2 22 95 11 11am)(6)
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10.0 REFERENCES
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SAFETY COMPLIANCE AGREEMENT AND
DOCUMENTATION OF SITE SAFETY BRIEFING

DATE TIME
SITE LOCATION PROJECT NUMBER
SITE SAFETY OFFICER

TOPICS COVERED DURING BRIEFING

EXTENT AND CONCENTRATION OF CHEMICAL HAZARDS ON SITE MONITORING PROCEDURES

HEALTH EFFECTS OF CHEMICAL HAZARDS ACTION LEVELS

PHYSICAL HAZARDS ON SITE DECONTAMINATION PROCEDURES
LEVELS OF PROTECTION REQUIRED LOCATION OF EMERGENCY NUMBERS
ROUTE TO THE HOSPITAL

LOCATION OF EMERGENCY EQUIPMENT (FIRST AID KIT FIR FIGHTING EQUIPMENT )

VERIFICATION THAT HEALTH AND SAFETY PLAN HAS BEEN RECEIVED AND READ

I, the undersigned, have received a copy of the safety plan for the referenced project I have read the plan, understand it
and agree to comply with all of the health and safety requirements I understand that I may be prohibited from working on
the project for violating any of the requirements In addition, I have been verbally briefed on the topics noted above

DOCUMENTATION (SSO MUST SEE
VERIFICATION BEFORE INITIALING COLUMN)

ATTENDEES
NAME COMPANY 40 HR FIT MEDICAL

1 (pnnt)

(signature)

2 (pnnt)

(signature)

3 (pnnt)

(signature)

4 (print)

(signature)

5 (prnt)

(signature)

6 (pnint)

(signature)

(4040a 2020-0087 2021)(OUZH&S COM)(02 20-957 43pm)(6) l1of2



I, the undersigned, have received a copy of the safety plan for the referenced project 1 have read the plan, understand 1t,
and agree to comply with all of the health and safety requirements | understand that 1 may be prohibited from working on
the project for violating any of the requirements In addition, I have been verbally briefed on the topics noted above

ATTENDEES
NAME

DOCUMENTATION (SSO MUST SEE
VERIFICATION BEFORE INITIALING COLUMN)

MEDICAL

7 (pnnt)

(signature)

8 (pnnt)

(signature)

9 (pnnt)

(signature)

10 (prnt)

(signature)

11 (prnt)

(signature)

12 (pnint)

(signature)

(4040a 2020-0087 2021)(OU2H&S COM)(02 20-957 43pm)(6)
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Materwual Safety Data Sheets Collection
Genium Publishing Corporation

@ 1145 Catalyn Street Sheet No. 296
Schenectady, NY 12303-1836 USA Arsenic and Compounds
(518) 377-8854
Issued 4/90
Section 1. Material Identification 31

Arsenic Description Obtamed from flue dust of copper and lead smelters as white arsenic (arsenic tnoxade) Reduction R 1

with charcoal and sublimation 1n an N, current yields pure arsemic Metallic arsemic 1s used for hardemng copper, lead, and [ 4 o
alloys, as a doping agent 1n germamum and silicon solid-state products, special solders, and medicine, and to make S 2 o o
gallum arsenide for dipoles and other electronic devices Arsemc compounds are used 1n manufactunng certam types of LY 0
glass, 1n textile pninting, tanning, taxidermy, pharmaceuticals, msecticides and fuogicides, pigment production, and

antifouling paints, and to control sludge formation 1 lubnicating oils Arsenic trioxide 1s the source for 97% of all arsemc gMIS
products 3
Other Designations CAS No 7440-38-2, arsen, arsenic black, As, gray arsenic, metallic arsenic F 2
Manufacturer Contact your suppher or distnbutor Consult the latest Chemicalweek Buyers Gude™ for a suppliers list gPG%
* Sec 8

Section 2 Ingredients and Occupational Exposure Limits

Arsenic and soluble compounds, as As

OSHA PEL NIOSH REL, 1987 Toxicity Datat
8-hr TWA 05 mg/m’,* 0 01 mg/m*t Ceiling 0 002 mg/m? Man, oral, TD,, 76 mg/kg admnistered intermittently over a 12-year
peniod affects the liver (tumors) and blood (hemorrhage)
ACGIH TLY, 1989-90 Man, oral 7857 mg/kg admmnistered over 55 years produces gastrointestinal
TLV-TWA 02 mg/m* (1n the structure or function of the esophagus), blood (hemorrhage), and
skin and appendage (dermatitis) changes
Rat, oral, TG, 605 pg/kg administered to a 35-week pregnant rat affects

» Organic compounds. fertility (pre- and post-implantation mortahty)
t Inorganic compounds
¥ See NIOSH, RTECS (CG0525000), for additional mutative, reproductive, tumongenic, and toxicity data.

Section 3. Physical Data*

Boiling Point sublimes at 1134 “F/612 C Atomic Weight 74 92
Melting Point 1497 °F/814 °C Density 5724 at57 *F/14°C
Vapor Pressure 1 mm at 702 F/372 C (sublimes) Water Solubility Insolublet

Appearance and Odor A bnittle, crystalline, silvery to black metalloid Odorless

* This data pertains to arsenic only
1 Arsenic 1s soluble 1n mitnc acid (HNQ,)

Section 4. Fire and Explosion Data

Flash Point None reported | Autoignition Temperature Nonereported | LEL Nonereported | UEL None reported

Extinguishing Media Use dry chemucal, CO,, water spray, or foam to fight fires

Unusual Fire or Explosion Hazards Flammable and shightly explosive 1 the form of dust when exposed to heat or flame

Special Fire-fighting Procedures Since fire may produce toxic fumes, wear a self-contamned breathing apparatus (SCBA) with a full facepiece
operated 1n the pressure-demand or positive-pressure mode Be aware of runoff from fire control methods Do not release to sewers or waterways

Section 5. Reactivity Data

Stability/Polymerization Arsemc 1s stable at room temperature 1 closed containers under normal storage and handling conditions Hazardous
polymerization cannot occur

Chemical Incompatibilities Arsenic can react vigorously on contact with powerful oxidizers such as bromates, peroxides, chlorates, 10dates,
hithium, silver nitrate, potassium nitrate, potassium permanganate, and chroruum (VI) oxide This matenal 1s also mcompatible with halogens,

bromine azide, palladium, dirubidium acetylide, zinc, and platinum
Hazardous Products of Decomposition Thermal oxidative decomposition of arsenic and 1ts compounds produces 1ritating or po1sonous gases

Copynght © 1990 Genwum Publishing
Any 1 nse or reprodt without the publ s p Bp
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Section 6, Health Hazard Data

Carcinogenicity The JARC, NTP, and OSHA hst arsemc as 2 human carcinogen (Group 1) This evaluation applies to arsenic and arsenic com-

pounds as a whole, and not necessanly to all individual chemicals withun the group Studies report that both the trivalent and pentavalent
compounds are strongly m%hcated as causes of skin, lung, and lymphatic cancers Experimental studies have shown that arsenic has tumongenic
and teratogenic effectsin laboratory ammals

mn
Summary of Risks Arsenic compounds are uritants of the skin, mucous membranes, and eyes The moist mucous membranes are most sensitive
to imtation Prolonged contact results 1n local hyperemia (blood congestion) and later vesicular or pustular eruption Epidermal carcinomais a
reported nisk of exposure Peripheral neuropathy (degencrative state of the nervous system) 1s common after acute or chronic arsenic poisoning
Symptoms include decreased sensation to touch, pinprick, and temperature, loss of vibration sense, and profound muscle weakness and wasting
Other co%plxcatxons of acute and chronic arsemic poisoning are encephalopathy (alterations of brain structure) and toxic delinum
Medical Conditions Aglgravated by Long-Term Exposure Damage to the liver, nervous, and hematopoietic (responsible for the formation of
blood or blood cells 1n the body) ssz;tem may be permanent. Pulmonary and lymphatic cancer may also occur
Target OFrJgans Liver, hdnea{s, , lungs, lymphatic system.
Primary Entry Routes Inhalation, ingestion of dust and fumes, via skin absorption
Acute Effects.” Acute mndustnal ntoxication 1s more likely to anise from imhalation of arsine However, with corrosive arsenical vapors, conjunch-
vitis, eyelid edema, and even corneal erosion may result. Inhalation may result in nasal imtation with perforation of the septum, cough, chest
ain, hoarseness, pharyngitis, and mflammation of the mouth If mgested, metallic or garlic taste, mtense thirst, nausea, vormung, abdomipal pain,
1arrhea, and cardiovascular arrhythmias (heartbeat uregulanties) may occur Symptoms gencraily occur within 30 minutes, but may be delayed
for several hours 1f mngested with food Acute poisoning may result in acute hemolysis (breakdown of red blood cells)
Chronic Effects Chronic s toms mclude weight loss, hair loss, nausea, and diarrhea alternating with constipation, palmar and plaatar
hyperkeratoses (thickening of the comeous layer of skin on palms and soles of feet), and skan eruptions, and peripheral neuntis SIn; ammation of
%ﬁ:se{‘vzsﬁbuukemxa, bone marrow depression, or aplastic anerma (dysfunctioning of blood-forrmng organs) may occur after chronic exposure

Eyes Flush immediately, ncluding under the eyehds, gently but thoroughly with flooding amounts of running water for at least 15 mn

Skin Quu:lcll{ remove contaminated clothing After nnsing affected skin with flooding amounts of water, wash it with soap and water
Inhalation Remove exposed person to fresh air and support breathing as needed

Ingestion Never give anything by mouth to an unconscious or convulsing person If ingested, have a conscious person dnnk 1 to 2 glasses of
water, then induce repeated vomufing until vomut 1s clear

After first aid, get appropriate in-plant ufaramedic, or commuaity medical support.

Physician's Note If emesis s unsuccessful after two doses of Ipecac, consider ﬁsastnc lavage Monitor unine arsenic level Alkalimization of unne
may help prevent disposiion of red cell breakdown products 1n renal tubular cells If acute exposure 1s significant, mamtamn high unne output and
monitor volume status, preferably with central venous pressuze ine Abdominal X-rays should be done routinely for all ingestions Chelation
therapy with BAL, followed by n-penicillamune 1s recommended, but specific dosing guidehnes are not clearly establish

Section 7, Spill, Leak, and Disposal Procedures

Spil/Leak Notify safety personnel of spill, evacuate all unnecessary personnel, remove all heat and ﬁnmon sources, and provide adequate
ventilation Cleanup personnel should protect agamst dust mnhalation and contact with skin and eyes Use nonsparking tools With a clean shovel,
scoop matenal 1nto a clean, dry contamner and cover Absorb hquid matenal with sand or noncombustible 1nert material and place m disposal
containers Do not release to sewers, drains, or waterways Follow applicable OSHA tegl\;éauons (29 CFR 1910 120)

Dlsxosal Contact your supplier or a licensed contractor for detarled recommendations Follow applicable Federal, state, and local regulations
EPA Designations* OSHA Designationst
RCRA Hazardous Waste (40 CFR 261 33) Not hsted Arr Contaminant (29 CFR 1910 1000, Subpart Z) Not listed

Listed as a CERCLA Hazardous Substancet (40 CFR 302 4), Re ble %annty
(R& 11b (0454 kg) (1 per Clean Water Act, Sec 30’{53), lim' Arr Act, Séc 112]
Exu'cgzcklx Hazardous Substance (40 CFR 355) Not listed

Listed asa S Toxic Chemical (40 CFR 372 65)

* Designations for arsenic only
¥ Listed as arsemc orgamic compounds (as As)

Section 8. Special Protection Data ‘

Gogﬁlos Wear Emtecuve eyeglasses or chemical safeg lg{cn%gles, 12;1[ OSHA eye- and face-protection regulations (29 CFR 1910 133)

Respirator Follow OSHA respirator regulations (29 10 z and, if necessary, wear a NIOSH-approved respirator For emergency or
nonroutine operations (cleamng spills, reactor vessels, or storage _3, wear an SCBA

Warnlnal Air-punifying respirators do not protect workers 1 oxygen-deficient atmospheres

Other Wear impervious gloves, boots, aprons, and gauatlets to prevent skin contact.

Ventilation Provide general and local explosion-proof ventilahon systems to mantam awrborne concentrations below the OSHA PELs, ACGIH
'l;L}/st,s and NI%%H REL (Sec 2) Local exhaust ventilation 1s preferred since 1t prevents contaminant dispersion 1nto the work area by controlling
1t at 1ts source

Safety Stations Make available i the work area emergency eyewash stations, safety/quick-drench showers, and washing faciliies
Contaminated Equipment Never wear contact lenses 1n the work area. soft lenses may absorb, and all lenses concentrate, rntants Remove this
matenal from your shoes and equipment. Launder contarmnated clothing before wearmff

Comments Never eat, dnnk, or smoke 1 work areas Practice good personal hygiene after using this matenal, especially before eating, drinking,
smoking, using the toilet, or applying cosmetics

, Section 9. Special Precautions and Comments

Storage Requirements™ Store in closed, properly labeled, containers 1n a cool, well-ventilated area away from all incompatible matenials (Sec 5)

and heat and 1gnition sources Protect contamners from physical damage

Engineering Controls Avoid inhalation or ingestion of dust and fumes, and skin or eye contact. Practice good personal hygiene and housekeep-

mg procedures Use only with adequate ventilation and appropniate personal protective gear Institute a respiratory protection program with

training, maintenance, mspection, and evajuation All engmneening systems should be of maximum explosion-proof design and electneally

grounded and bonded Provide preplacement and annual physical examunation with emphasis on the skin, respiratory system, and blood
Transportation Data (49 CFR 172 101, 102)

DOT Shipping Name Arsenic, sohd IMO Shipping Name Arsenic, metallic
DOT Hazard Class Poison B IMO Hazard Class. 6 1 .
IDNo UNI1S558 IMO Label Poison
DOT Label Poison IMDG Packaging Group II
OT Packaging Requirements 173 366 ID No UN1558

OT Packaging Exceptions 173 364
SDS Collection References 7, 26, 38, 53, 73, 85, 87, 88, 89, 100, 103, 109, 123, 124, 126, 127, 130, 136, 138

Prepared by. MJ Allison, BS, Industrial Hygene Review D] Wilson, CIH, Medical Review MJ Hardies, MD M4
Copyright © 1990 by Genium Publishmg Corporstion. Ay ial uc or P without the p er's permission is prohibited. Judgments a3 1o the suitability of information heren for the purchaser’s purposcs
e rily the s adility Al dc care has been taken in the prep of smch Ocnijum Pyblishing Corporstion extends no tics makes no repr tions and

norqmdbﬂuyu'lomeuan:yani-bﬂkydm formation for spp to the purchaser's intended purpose or for consequences of its use.
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Matenal Safety Data Sheets Collection
Genium Publishing Corporation
@ 1145 Catalyn Street Sheet No. 297
Schenectady, NY 12303-1836 USA Barium and Compounds
(518) 377-8854
Issued 4/90

Section 1, Material Identification

Barium and Compounds Description Produced by reducing banum oxide with alumnum or silicon 1n a vacuum at high
temperature The munerals bante (BaSO,) and withente (BaCO,) are the pnmary sources of banum. Used as lubnicant for
anode rotors 1n X-ray tubes, a deoxidizer for copper, an extcnder 1n paints, a loader for paper, soap, rubber, and hnoleum,
a carner for radium, a fire extingusher for uramum or plutonium fires, a rodenticide, a stabilizer and mold lubnicant m the
rubber and plastics mdustnes, a flux for magnesum alloys, getter alloys 1n vacuum tubes, and m spark-plug alloys and
Frary's metal Important banium compounds include carbonate (ceramics, rodenticide), suifate (pigment and filler),
hydroxide (water treatment, ceramics), nitrate (pyrotechnics), chlonde (chemucals), chromate (pigments), oxide (lubn-
cants), and peroxide (bleach)

Other Designations CAS No 7440-39-3, Ba.

Manufacturer Contact your supphier or distnbutor Consult the latest Chenucalweek Buyers Guide™ for a suppliers list.

Section 2, Ingredients and Occupational Exposure Limits

Banum, ca 100%

OSHA PEL NIOSH REL, 1987 Toxicity Data*
8-hr TWA 0.5 mg/m® (Barum, soluble compounds, as Ba) None established None listed
ACGIH TLYV, 1989-90

TLV-TWA 05 mg/m’® (Banum, soluble compounds, as Ba)

* Monitor RTECS (CQ8370000), for additional future data.

Section 3. Physical Data*

Bolling Point* 2984 “F/1640 °C Molecular Weight 137 33 g/mol
Melting Point 1337 ‘F/725 C Specific Gravity (H,0 =1 at 39 °F/4°C) 3.51 at68 "F120°C
Vapor Pressure 10 mm Hg at 1920 °F/1049 C Water Solubility Insoluble

Appearance and Odor A silver white metal that 1s shghtly lustrous and somewhat malleable
Comment Banum has a distinctive property of absorbing gases

* Physcial data are for banum only
Section 4. Fire and Explosion Data
Flash Point None reported | Autolgnition Temperature Nonereported | LEL Nonereported | UEL None reported

Extinguishing Media Do not use water or foam. For small fires, use dry chemical, soda ash, ime, or sand For large fires, withdraw from area
and let fire burn

Unusual Fire or Explosion Hazards In the powder form, banum 1s flammable at room temperature It 1s also explosive 1n the form of dust when
exposed to heat, flame, or by chemical reaction The chlorate, peroxide, and mtrate compounds are reactive and may present fire hazards
storage and use

Special Fire-fighting Procedures Since fire may produce toxic fumes, wear a self-contamed breathing apparatus (SCBA) with a full facepiece
operated 1n the pressure-demand or positive-pressure mode and fully encapsulating suit. Bartum may 1gnite itself if exposed to air Be aware of
runoff from fire control methods Do not release to sewers or waterways

Section 5. Reactivity Data

Stability/Polymerization Banum is stable at room temperature under special storage and handling conditons (Sec 9) If the free metal is
exposed to air, an explosion hazard exists because hydrogen 1s hiberated Barium compounds are more stable than elemental banum Hazardous
polymernization cannct occur

Chemical Incompatibilities. Banium reacts violently with water, carbon tetrachlonde, tnchloroethylene, fluorotrichloromethane, and tetrachlo-
roethylene This matenal 1s mcompatible with acids, trichloroethylene and water, tnchlorotnfluorocthane, 1,1,2-trichloro tnfluoro ethane, and
flurotrichloroethane Banum 1s extremely reactive and reacts readily with halogens and ammonia Barium compounds are not as reactive as
elemental banum. See MSDSs 40, 119, 132, 173, 181, and 251 for specific chemical incompatibiliies

Conditions to Avoid Avoid heating banum m hydrogen to about 392 F/200 C since 1t reacts violently and forms banum hydnde (BaH,) An
explosion hazard exists 1f the free metal 15 exposed to moist air or cold water because hydrogen 1s iberated

cmn;uol”ommhumc«mm
1 use or rep ‘without the publisber's p 13 prohibited
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Section 6. Health Hazard Data

Carcinogenicity Although the NTP, IARC, and OSHA do not list banium as a carcnogen, the IARC hists banium chromate (VI) as a carcmogen
Summary of Risks Banum presents maimly an exploston hazard However, soluble compounds of bartum by the oral route are highly toxic and
the fatal dose of the chlonde has been stated to be 0 8 to 0 9 g Death may occur from a few hours to a few days The soluble bantum compounds
exert a profound effect on skeletal, arterial, intestinal, bronchual, and particularly cardiac muscle. Effects on the hematopoletic system (responsible
for the formation of blood or blood cells i the hiving body) and the cerebral cortex are also noted Poisoning may also occur if the dust of sofuble
compounds 1s mhaled Certam compounds of barium are watants of the skin, eyes, and mucous membranes Banum oxide and barium hydroxide,
strongly alkaline 1n aqueous solution, cause severe skin mntation and burns of the eye Inhalation of msoluble barium produces a bemgn poeumo-
comosis (bantosis) The half-Iife of banum 1n bone has been estimated at 50 days

Medical Conditions Aggravated by Long-Term Exposure None reported

Target Organs Skin, eyes, mucous membranes, lung, heart.

Primary Entry Routes Inhalation of dust or fume, igestion, skin or eye contact.

Acute Effects Systemuc absorption from mgestion causes gastroententis (inflammation of the stomach bning and the mntestines), slow pulse rate
(heart may stop while contracting), muscle spasm, and hypokalenma (potassium deficiency m the blood) Inhalation causes coughing, bronchial
rntation, and pneumocomosis Contact with soluble salts causes dermatitis, umitation of the eyes and mucous membranes, and burns Dunng
radiological examimation, intrapenitoneal (in the abdomen) or mtrathoracic (1n the chest) barum sulfate contamination resulting from a complica-
tion rupture may cause a significant inflammatory response

Chronic Effects Although bantos:s (caused by inhahng banum sulfate) produces nodular cpacities on chest X-rays, there 1s no evidence of
climcal Aliness or bodily dysfunction

FIRST AID

Eyes Flush immediately, mcluding under the eyehds, gently but thoroughly wath flooding amounts of runnmg water for at least 15 min

Skin Quickly remove contaminated clothing After nnsing affected skin with flooding amounts of water, wash 1t with soap and water
Inhalation Remove exposed person to fresh air and support breathing as needed.

Ingestion Never give anything by mouth to an unconscious or convulsing person. If ingested, have a conscious person dnnk 1 to 2 glasses of
water, then induce vommting

After first aid, get appropriate in-plant, paramedic, or community medical support.

Physician's Note Consider using calcium gluconate for muscular spasms Consider gastic lavage followed by saline catharsis if soluble banum
compounds are ingested. Institute cardiac monitoring for all significant ingestions of soluble banum salts

Section 7. Spill, Leak, and Disposal Procedures

SpilV/Leak Noufy safety personnel of spill Immedsately shut off all heat and 1gnttion sources and evacuate hazard area. Cleanup personnel
should a?rotect aganst dust inhalation and contact with skn, eyes, and mucous membranes. For small dry spills, use a clean shovel to place
terial into a clean, dry container with a cover For a large dry spill, cover with a plastic sheet to mmimize W?zlg For hquid sgx , cover
ons

th sand or other noncombustible material and place 1o disposal contamers Follow apphicable OSHA regulat CFR 1910 120}
lsxosal Contact your supplier or a hicensed contractor for detailed recommendations Follow applicable Federal, state, and local regulations
EPA Designations* OSHA ations ®

RCRA Hazardous Waste (40 CFR 261 33) Not listed Listed as an Air Contammant (29 CFR 1910 1000, Table Z-1)
CERCLA Hazardous Substance (40 CFR 302 % Not listed
SARA Extremely Hazardous Substance (40 CFR 355) Not histed

Listed as a SARA Toxic Chemical (40 CFR 372 65) * Designations for banum only

Section 8. Special Protection Data

Goggles Wear protective eyeglasses or chemical safeg lﬁ{) les, per OSHA eye- and face-protection regulatons (29 CFR 1910 133)

Respirator Follow OSHA respirator regulations (29 1910 134) and, 1if necessary, wear a NIOSH-approved respirator For emergency or
wonroutme operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA

Warning Air-punfying respirators do nof protect workers i oxygen-deficient atmospheres

Other Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact,

Ventilation Provide general and local explosion-proof ventilation systems to mamntain airborne concentrations below OSHA PEL and ACGIH
TLV (Sec 2) Local exhaust ventilation 1s preferred smce 1t prevents contaminant dispersion mto the work area by controlling 1t at its source 199
Safety Stations: Make available 1 the work area emergency eyewash statons, safety/quick-drench showers, and washing faciliies
Contaminated Equipment Never wear contact lenses 1n the work area soft lenses may absorb, and all lenses concentrate, irntants Remove this
matenal from I{mxr shoes and equipment. Launder contaminated clothing before weanng

Comments Never eat, dnnk, or smoke 1n work areas Practice good personal hygiene after using this matenal, especially before eating, dnnking,
smoking, using the toilet, or applying cosmetics

Section 9, Special Precautions and Comments

Storage Requirements Store under mert gas, petroleum, or oxygen-free iquid 1n a cool, dry, well-ventilated arca away from all incompatibles
(Sec 5)

Engineering Controls Barium metal itself presents mamly an explosion hazard All engmeermg systems should be of maximum explosion-proof
design and electncally grounded and bonded Use nonsparkmng tools Proper storage 1s essential. Avoid dust inhalation and skin, eye, and mucous
membrane contact. All processes should be enclosed and/or exhaust ventilation mnstalled to keep the dust concentrations below the recommended
levels Practice good personal hygiene and housekeeping procedures Preemployment and peniodic medical examinations should be given to

workers exposed to barite dust. Prevent exposing mdividuals with respiratory disorders
Transportation Data (49 CFR 172 102)
IMO Shipping Name Barium alloys, pyrophonc
IMO Hazard Class 4.2
TMO Label Spontaneously combustible
DG Packaging Group II

D No_UN1854

MSDS Collection References 7,26, 38, 73, 85, 87 89, 100, 103, 109 123, 124, 126, 127, 133 136 138 139

Prepared by MJ Allison, BS, Industrial Hymene Review DJ Wilson, CIH, Medical Review W Silverman, MD F4
Copynigit © 1990 by Genium Publashung Corp Any J use or reprod: without the publisher’s p 1 prohibited. Jodgrments as 4 the bilaty of berean for the purchaser's purposes
are ily the p s resp ility Although ble care has been taken m the prep of such mf« Publishing Corp extends no makes 0o rep [
noresp astothe y of of such for appl tothep 'S ded purpoae o for ! of 23 wve.
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Material Safety Data Sheet No 23
from Genium's Reference Collection MIUM
Genum P‘;xblcx:sht;lng Cgrporauon @ g‘:ﬁl on C)
1145 Ca treet
Schenectady, NY 12303-1836 USA Issued September 1977
(518) 377-8855 cenwm pususting corp | Revised November 1988
—
SECTION 1. MATERIAL IDENTIFICATION 27
Material Name CADMIUM 0
Description (Origin/Uses) Used 1n electroplating other metals, 1n dentistry, 1 alloys, 11 nickel-cadmium Q’o
battenies, and 1z reactor control rods
Genium
Other Designations Cd, CAS No 7440-43-9 EMI?
R1
Manufacturer Contact your supplier or distributor Consult the latest edition of the Chermucalweek F 1 I 4
Buyers Guide (Genium ref 73) for a hist of suppliers gPGP S1
*See sect 8 K 4 (Dust)
SECTION 2, INGREDIENTS AND HAZARDS, EXPOSURE LIMITS:
GYTLPELAS No 7440439, ca 100% ACGIH TLVs, 1988-89
8-HrTWA 0 1 mg/m® (Cd Fume) TLV-TWA 0 0S mg/m® (Cadmium Dusts and Salts, as Cd)
Ceillmg 03 mg/m® (Cd Fume) TLV-Cetling 0 05 mg/m® (Cadmum Oxide Fume, as Cd)
8-Hr TWA 02 mg/m’® (Cd Dust) TLV-TWA 0 05 mg/m* (Cadmuum Oxide Production)
Ceiling 0 6 mg/m® (Cd Dust) Toxicity Data**
ACGIH NIC,* 1988-89 Human, Inhalation, LC, | 39 mg/m* (20 Minutes)

TLV-TWA 001 mg/m® (Cadmium and Compounds, as Cd)
ACGIH A2, Suspected Human Carcmogen

*Notice of Intended Changes, Genium reference 116, p 39
**See NIOSH, RTECS (EU9800000), for additional data refernng to reproductive, tumongenic, and mutagenic effects

SECTION 3. PHYSICAL. DATA . -

Boiling Point 1413°F (767°C) Molecular Weight. 112 Grams/Mole
Melting Point. 610°F (321°C) Solubllity in Water (%) Insoluble
Vapor Pressure 0095 Torr at 610°F (321°C) Specific Gravity (HO=1) 8642

Appearance and Odor A soft, blue white, malleable, lustrous metal that can be cut easily with a kmfe, odorless
Comments. Cadmium has a significant vapor pressure of 0 000021 torr (corresponding to 0 12 mg/m®) at 315°F (157°C) Heating this metal
without using correct engieening controls and/or personal protective equipment can resuit m overexposure

SECTION 4. FIRE AND EXPLOSION DATA

Flash Pomnt and Method* | Autoigmition Temperature* | LEL* [UEL*

Extinguishing Media *Cadmium metal burns readily 1n air 1f 1t 15 heated As with most metals, the reactivaty/dust-cloud-explosion hazard
mcreases as the cadmium metal becomes more finely divided In fact, finely divided, powdered cadmium metal can be pyrophornic (it burns
spontaneously 1n air without any source of 1gmtion) Carbon dioxide, dry chemucal, or sand are recommended extinguishing agents for
cadmium fires Unusual Fire or Explosion Hazards Cadmium dust can explode dunng a fire Massive cadmium metal does not present
this potential explosion hazard, however, certain work operations such as gninding, welding, or cutting, can produce dust made of finely
divided cadmium particles Warning Do not create a dust cloud of cadmium particles, especially during cutting, gninding, or welding
operations Special Fire-fighting Procedures Wear a self-contamed breathing apparatus (SCBA) with a full facepiece operated 1n the
pressure-demand or positive-pressure mode

SECTION 5. REACTIVITY DATA

Stability/Polymerization Cadmum is stable in closed contamers dunng routine operations Hazardous polymenzation cannot occur
Chemical Incompatibilities Cadmium reacts dangerously with ammonium mtrate, hydrazoic acid, tellunium, and zinc (Genum ref 84)
Conditions to Avoid Avoid all exposure to sources of 1gmtion and to mcompatible chemicals Hazardous Products of Decomposi-
tion When heated, which 1s hikely dunng fires and work operations such as welding and machining, cadmium metal can decompose mnto
cadmium metal fume and cadmium oxide fume

SECTION 6, HEALTH HAZARD INFORMATION

Carcinogenicity The ACGIH classifies cadmium and 1ts compounds as suspected human carcinogens (group A2), the IARC hsts them

as probable human carcinogens (group 2B), and the NTP classifies them as anticipated human carcmogens (group b) Summary of

Risks. Heating cadmium metal produces mntensely umntating cadmium metal fume The acute effects of 1ts excessive nhalation, which
mclude severe tracheobronchitis, pneumomnitis, and pulmonary edema, are life threatening and are usually delayed for several hours, their
mortality rate 1s about 20% Nonfatal pneumonitis has resulted from exposure to 0.5 to 2.5 mg/m?, a fatality has been reported for five hours'
exposure at 9 mg/m?® and for 1 hour's exposure at 40 to 50 mg/m® There 1s no waming discomfort or tmmedsate imtation from exposure to
cadmmum fume Acute gastroententis and symptoms of metal fume fever are associated with even lower acute exposure Symptoms of acute
overexposure include excessive salivation, a dry, burning throat, headache, aching muscles, coughing, chest tightness and pain, nausea,
chulls, and fever chills, and fever Medical Conditions Aggravated by Long-Term Exposure None reported. Target Organs Skin, eyes,
respiratory system, kidneys, and blood Primary Entry Inhalation, skin contact. Acute Effects See Summary of Risks, above Chronic
Effects Long-term, chronic inhalation of cadmium dust, salts, or fume causes chromic cadmium poisoning charactenzed by a distinctive,
nonhypertrophic emphysema with or without renal tubular injury, accompanied by the unnary excretion of a protein with a molecular weight

Copynght © 1988 Gemum Publishmg Corporation
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SECTION 6. HEALTH HAZARD INFORMATION, cont.

of 20,000 to 30,000 This protein 1s itself a sign of early but reversible chronic poisoning (Possible chromosomal aberrations and decreased
burth weight among babzes of women exposed to cadmivm have been noted.) Danger~ Continued overexposure from inhalation causes trre-
versible renal tubular damage Cancer, anemia, eosmnophilia, anosmea, chronic rhumtis, yellowed teeth, and bone changes have been reported
Bone pam 1n the nbs, backbone, and femur 1s common, disorders of calcium metabolism develop, and kidney stones and pulmonary fibrosis
have been descnibed FIRST AID Eyes. Immediately flush eyes, mcluding under the eyelids, gently but thoroughly with flooding amounts
of running water for at least 15 minutes Skin Rinse the affected area with flooding amounts of water, then wash 1t with soap and water
Inhalation Remove the exposed person to fresh ar; restore and/or support tus or her breathing as needed Have quahified medical personnel
admumster oxygen as required Ingestion If a physician 1s not readily available, give the exposed person 2 to 3 glasses of water to drink and
induce vomuting A physician may admunister a gastric lavage followed by saline catharsis Comments A comprehensive medical program
1s advised for those who work with cadmium or 1ts compounds This should include chest X rays and forced-vital-capacity tests Get med-
ical help (in plant, paramedic, community) for all exposures. Seek prompt medical assistance for further treatment, observation, and
support after first axd Note to Physician Chelation therapy may be useful in treatment, calcium disodium edetate and pencillanine are rec-
ommended Dimercaprol (BAL) 1s not recommended because of reported renal toxicity of the cadmium-BAL complex

SECTION 7. SPITL, LEAK, AND DISPOSAL, PROCEDURES

iuirbiotdniuiniob ettt

SpilVLeak Notfy safety personnel, evacuate unnecessary personnel, ehmmnate all sources of ignition immediately, and provide adequate
ventilation Cleanup procedures must not create dusty conditions Pick up the spilled matenal using vacuuming, mopping, or wet-sweeping
techmiques Cleanup personnel need protection aganst inhalation of dust and fume (see sect. 8) Waste Disposal Contact your supplier or a
licensed contractor for detailed recommendations Follow Federal, state, and local regulations Concentrated solutions of cadmium waste can
be precipitated with lune and collected by filtraton Effluent should be treated as needed to reduce the concentrahion of the cadmium to 2
level that 15 withun regulatory comphance Limts

OSHA D tions

Lasted as an Air Contamnant (29 CFR 1910 1000 Subpart Z)

EPA Designations (40 CFR 302.4)

RCRA Hazardous Waste, No D006 (40 CFR 261 24 [Charactenstic of EP toxicity])

CERCLA Hazardous Substance, Reportable Quantity 1 1b (0 454 kg), per the Clean Water Act (CWA), § 307 (a)

SECTION 8. SPECIAL PROTECTION INFORMATION

¢

es Always wear protective eyeglasses or chemical safety goggles Where splashing of a cadmmum solution is possible, wear a full face
shield. Follow OSHA eye- and face-protection regulations (29 CFR 1910 133) Respirator Use a NIOSH-approved respirator per Gentum
reference 88 for the maximum-use concentrations and/or the exposure hnuts cited 1 section 2 Follow OSHA respirator regulations (29 CFR
1910 134) For emergency or nonroutine operations (spills or cleaning reactor vessels and storage tanks), wear an SCBA Warning Aur-
punifying respirators will not protect workers 1n oxygen-deficient atmospheres Other Wear impervious gloves, boots, aprons, and gaunt-
Iets, to prevent prolonged or repeated skin contact with this matenal. Ventilation Install and operate general and local maximum explosion-
proof ventilation systems powerful enough to maintain airborne levels of cadmium below the OSHA PEL cited m section 2 Local exhaust
ventilation 1s preferred because 1t prevents dispersion of the contammant 1nto the general work area by eliminating 1t at 1ts source Consult the
latest edition of Genium reference 103 for detailed recommpedations Safety Stations Make emergency eyewash stations, safety/quick-
drench showers, and washung faciities avatlable 1n work areas Contaminated Equipment Contact lenses pose a special hazard, soft lenses
may absorb umitants, and all lenses concentrate them. Do not wear contact lenses in any work area Remove contaminated clothing and
launder 1t before wearing 1t again, clean this material from your shoes and equipment. Do not wear work clothes home Comments Practice
good personal hygiene, always wash thoroughly after using this matenal and before eating, dnoking, smoking, using the toulet, or applying
cosmetics Keep 1t off your clothing and equipment. Avoid transferning 1t from your hands to your mouth while eating, dninkang, or smoking
Do not eat, dnnk, or smoke 1n any work area Do not mhale cadmium fume Do not expose ndividuals with lung, liver, kidney, and blood
ailments to cadmium until such exposure 1s approved by a physician

SECTION 9. SPECTAL PRECAUTIONS AND COMMENTS

Storage/Segregation Store cadmium 1 closed contamers 1 a cool, dry, well-ventilated area away from sources of 1gmition and strong
oxidizers Protect containers from physical damage Avoid storage situations where corrosion can occur Keep powdered cadmium m
closed contaners, prevent the airborne dispersion of powdered cadmium. Engineering Controls Make sure all engineenng systems
(production, transportation) are of maximum explosion-proof design Ground and bond all containers, pipelines, etc , used in shipping,
transfernng, reacting, producing, and samphng operations to prevent static sparks Other Precautions The toxic effects of cadmuum are
mfluenced by the presence or absence of other elements such as zioc and selenium. If these matenals are present m the workplace, careful
evaluation of any exposure to cadmium 1s required to understand any contributing factors

Hazardous Materials Table (49 CFR 172 101) Not Listed
Optional Hazardous Materials Table (49 CFR 172 102)

ID No UN2570

IMO Shipping Name Cadmium Compounds
IMO Hazard Class 61
IMO Labels Poison or Saint Andrew's Cross (X)*

*Harmful-Stow away from Foodstuffs (IMO Label, Maternals of Class 6 1 Packaging Group IIT)
References 1, 26, 38, 84-94, 100, 116, 117, 120, 122

Judgments as to the sustability of 1nformation herean for purchaser’s purposes are
\ly purchaser’s respozsibality Therefore, although ble care has Prepared by PJ Igoe, BS
‘been taken 1n the preparation of such 1nformation, Gemum Publising Corp
extends 1o warraaties makes 30 represeatations a0d assumes 1o fesponsibility Industnial Hygiene Review DJ Wilson, CIH
as to the accuracy or suitability of such information for application to
purchaser’s intended purposes or for consequences of ats use. 2 | Medical Review W Silverman, MD
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Genlum Publishing Corporation
® 1145 Catalyn Street Sheet No. 410
. G Schenectady, NY 12303-1836 USA Carbon Tetrachloride
(518) 377-8854

Issued 12/80 Revision B, 4/90
Section 1. Material Identification 31
Carbon Tetrachloride Description A chlonnated hydrocarbon denved from interacting carbon disulfide and chlormem R 1 NFPA

the presence of 1ron, or chlorination of methane or higher hydrocarbons at 482 “F/250 Cto 752 *F/400 C Carbontetra- 1 4 o
chlonde 1s treated with caustic alkal: solution to remove sulfur chlonde Its primary use 1s 1n manufacturing flurocarbon s 2* 6 o
propellants It 1s also used in producing of seruconductors, chlornating organic compounds, metal degreasing, refnger- Fsm?

ants, as a solvent for ouls, fats, resins, rubber waxes, lacquers, and varmshes, and as an agncultural fummgant. This material ab: on

was widely used 1o the dry-cleaning industry HMIS
Other Designations CAS No 0056-23-5, CCl,, carbon chlonde, carbon tet, methane tetrachlonde, perchloromethane, H 3
tetrachlorocarbon, tetrachloromethane F 0
Manufacturer Contact your supplier or distributor Consult the latest Chemicalweek Buyers’ GuideC™ for a supphers list., gPG?
t Sec 8
Section 2, Ingredients and Occupational Exposure Limits ‘
Carbon tetrachlonde, ca 100%
OSHA PEL ACGIH TLV (Skin), 1989-90 Toxicity Data*
8-hr TWA 2 ppm, 12 6 mg/m® TLV-TWA 5 ppm, 31 mg/m® Rat, oral, LD,, 2800 mg/kg, toxic effects not yet reviewed
Rat, inhalation, LC,, 8000 ppm over 4 hr, no toxic effect noted
NIOSH REL, 1987 Human, 1nhalation, TC,, 20 ppm nhaled produces gastromtestinal

60-mmn ceilng 2 ppm, 12 6 mg/m® effects (nausea or vomiting)

* See NIOSH, RTECS (FG4900000), for additional irntative, mutative, tumongenic, and toxicity data.

Section 3, Physical Data ’

. Bolling Poiat 160 77 E/76 54 °C Molecular Weight 153 &4 g/mol
Melting Point -9 4 F/-23 °C Specific Gravity (H,0 = 1t 39 °F/4 *C) 15940 at 68 "F120 °C
Vapor Pressure 913 mm Hg at68 F/20°C Water Solubllity Very shghtly soluble (800 mg/1 at 68 Fr20 °C)
Vapor Density (Air=1) 532 Evaporation Rate (Butyl Acetate =1) 128

Appearance and Odor* A colorless hqud with 2 heavy ethereal odor The high and low odor thresholds are, respectively, 128 4 and 60 mg/m®
Odor 1s not an adequate warning sign to prevent overexposure

Section 4. Fire and Explosion Data .

Flash Point. None reported | Autoignition Temperature None reported | LEL None reported | UEL None reported

Extinguishing Media Carbon tetrachionde 1s nonflammable and will not support combustion Use extingumshing media appropnate to the
surrounding fire This matenal was previously used as an extnguishing medium 1n portable fire extmnguishers, but 1ts toxicity and fire decompost-
tion products lead fo its replacement with "safer” extingushing media.

Unusual Fire or Explosion Hazards Carbon tetrachlonde can react violeatly with hot or bummg metals such as alupmnum and magnesum.
Special Fire-fighting Procedures Since fire may produce toxic fumes, wear a self-contamed breathing apparatus (SCBA) wath a full facepiece
operated 1n the pressure-demand or positive-pressure mode and fully encapsulating sut. Use water spray to cool fire-exposed contamers Be
aware of runoff from fire control methods Do not release to sewers or waterways

Section 5. Reactivity Data

Stability/Polymerization Carbon tetrachlonde 1s stable at room temperature 1n closed containers under normal storage and handling conditions

Hazardous polymerization cannot occur
Chemical Incompatibilities Carbon tetrachlonde reacts violently with fluonne gas, alkal: metals, and aluminum (see reference 126 for specific

mcompatibilities) .
Conditions to Avold This matenal has caused explosions when used as a fire extinguisher on wax fires and uramum fires It may also form toxic

phosgene when used to put out electrical fires
. Hazardous Products of Decomposition Thermal oxidative decomposition of carbon tetrachlonde can produce toxic phosgene and hydrogen

chlonde

Copynght © 1990 Gepmm Publithing Corporation.
Any I use or repr without the publisher's p isp
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[Section 6, Health Hazard Data

Carcinogenicity The NTP, IARC, and ACGIH List carbon tetrachloride as an anticipated human carcinogen, a possible human carcinogen, and a
suspected human carcinogen, respectively
Summary of Risks Carbon tetrachlonde 1s highly toxic and wntating by mhalation, ingestion (mean lethal dose 1s 5 to 10 ml), and skin ab.
tion Alcohol s synergistic effects markedly mcrease CCL's toxicity Excessive exposure may result mn central nervous i‘)\'stem depression, cardiac
arrhythmas, and gastromntestinal symptoms In humans the majonty of fatalites have been the result of renal injury with secondary cardiac
failure Kidney and hiver damage can occur from severe acute or chronic exposure Human liver damage occurs more often after mgestion of the
lfxx%md than aft«::l tclllc mhalation of the vapor However, after a 30 mun to 1 hr exposure to conceatrations of 1000 to 2000 ppm, humans have died

m acute renal damage
Mediigal Conditions Aggravated by Long-Term Exposure Prolonged recovery and permanent disability of the hiver, kidney, and lungs are

ssible

arget Organs Central nervous system, eyes, skin, liver, kidneys, lungs
Prim: ntry Routes Inhalation, percutaneous (through the skin)
Acnt:iyffects Acute exposure symptoms mclude eye, nose, skin, and throat irntation, cough, dyspnea, cyanosts, cardiac arrhythmuas, headaches,
dizzness, mental confusion, nausea, vomiting, abdomunal pan, and diarrhea. Jaundice and abnormal hiver enlargement accompamed by oliguna
Sreduced excretion of urne), proteinuna (protem in unne), and hematuna (blood 1n unne) may occur even after several days delay

ic Effects Chronic exposure symptoms include defatting dermatitis, headaches, dizziness, mental confusion, apathy, anorex:a, nausea,

vomiting, abdonunal pain, weight loss, narrowing of visual field, optic nerve damage with possible blindness, hearing loss, aod renal and hepatic
%;ckomon (loss of these organs' ability to correct dysfunction) Chronic exposure may result in the development of aplastic anepua.

Quickly remove contaminated clothing After nnsing affected skin with flooding amounts of water, wash 1t with soap and water
Inhalation Remove exposed person to air and support brea as needed
ﬁestlon Never give anything by mouth to an unconscious or convulsing person Give one to two glasses of water to dilute and mduce vomiting,
ess the person shows evidence of decreasing mental functioning and awareness
After first aid, get appropriate in-plant, paramedic, or community medical support.
Physician's Note To mimimize hepatorenal damage, consider intravenous acetylcysteine H arc oxygen 1s also utilized for sigmficant expo-
sures Dialysis has also been suggested m severe cases Give cardiorespiratory support as indicated and carefully momitor flud and electrolytes
Clo;gy monitor hepatic and repal functions Avoid epinephnine because of myocardial sensitization and potential for mnducing ventncular
| ahythymuas
Sertion 7, Spill, Leak, and Disposal Procedures

Spill/Leak Notify safety personnel, evacuate area, and provide maximum exhaust ventilation Cleanup personne! should protect agamst inhala-
tion and skin and eye contact. Small spills can be absorbed on paper or some noncombustible, mert ingredient and allowed to evngxsmte n a hood
For la?ge g:xlkls, g;%el%)ahead to contain spall for disposal Prevent release of CCl, to surface water or sewers Follow applicable OSHA regula-
tions 191
Dkxo(sal Contact your supplier or a hcensed contractor for detailed recommendations Follow applicable Federal, state, and local regulations
EPA Designations OSHA Designations
Listed as a RCRA Hazardous Waste (40 CFR 261.33 Listed as an Air Contamnant (29 CFR 1910 1000, Table Z-2)
SARA Extremely Hazardous Substance (40 CFR 355) Not hsted

ted as a SARA Toxic Chemical (40 CFR 372 65

ted as a CERCLA Hazardous Substance* (40 CFR 302 4), Reportable Quantity (RQ) 5000 1b (2270 kg) [* per RCRA, Sec 3001, per Clean

Water Act, Sec 307(a), 311 (b)(4)]

Section 8. Special Protection Data

Goggles Wear ﬁamtccuve eyeglasses or chemmcal safcg lg{)ﬁles. per OSHA eye- and face-protection regulations (29 CFR 1910 133)

Respirator Follow OSHA respirator regulations (29 10 134) and, if necessary, wear a NIOSH-approved respirator For emergency or
nonroutine operatiops (cleanng spills, reactor vessels, or storage ), wear an SCBA

w Air-punfying respirators do not protect workers mn oxygen-deficient atmospheres

Other- Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact. Polyviny! alcohol protective gear 1s recommended.
Ventilation Provide general and local explosion-proof ventilation systems to maintain awrborne concentrations below the OSHA PEL, ACGIH
TLV, and NI(%SH REL (Sec 2) Local exhaust ventilation 1s preferred since 1t prevents contaminant dispersion mto the work area by controlling 1t
at 1ts source

Safety Stations Make available m the work area emergency eyewash stations, safety/quick-dreach showers, and washmng facilities
Contaminated Equipment Never wear contact lenses in the work area. soft lenses may absorb, and all lenses concentrate, mmitants Remove this
matenal from rJou.r shoes and equipment. Launder contammated clothing before weanng

Comments Never eat, dnnk, or smoke 1 work areas Practice good personal hygiene after using this matenal, especially before eating, dnnking,
smokang, using the toilet, or applying cosmetics

Section 9, Special Precautions and Comments
Storage Requirements. Store 1 tightly closed contamer m a cool, dry, well-ventilated, low fire-nsk area away from incompatible materials (Sec
5), direct sunhight, and heat. Prevent exposure of vapors to high temperature to prevent decomposition to toxic and corrosive gases and vapors
Engineering Controls Avoid vapor inhalation and skin or eye contact. Use only with adequate ventilation and appropnate personal protective
gear Monitor vapor levels and institute a respiratory protection program which mncludes training, maintenance, mspection, and evaluation.
Practice good personal hygiene procedures When possible, substitute a less hazardous solvent for CCl, Provide preplacement and biannual
medical exams, including studies of liver and kidney function Prevent exposing individuals with hiver, kidney, or central nervous system diseases,
or alcohohism. Alcohol's synergistic effects markedly mcrease CCl,'s toxicity

Transportation Data (49 CFR 172 101, 102)

| g‘.ies Flush immedsately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min
|
|
\

DOT Shipping Name Carbon tetrachlonde IMO Shipping Name Carbon tetrachlonde
DOT Hazard Class ORM-A IMO Hazard Class 6 1

ID No.: UN1846 IMO Label Poison

DOT Label None IMDG Packaging Group II

DOT Packaging Requirements 173 620 ID No UNI1846

OT Packaging Exceptions 173 505

'SDS Collection References 7, 26, 38, 53, 73, 84, 85, 88, 89, 100, 103, 109, 124, 126, 127, 129, 130, 131, 134, 136, 137

Prepared by MJ Allison, BS, Industrial Hygiene Review DJ Wilson, CIH, Medical Review MJ Hardies, MD Ms
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Material Safety Data Sheets Collection:

‘ Genium Publishing Corporation
<®i One Genium Plaza Sheet No. 315
‘ P Schenectady, NY 12304-4690 USA Chloroform
(518) 3778854 Issued 11/77 Revision D, 9/92

Section 1. Material Identilicalof o - o vz R e I R )

Chloroform (CHCL,) Description Denived by chlonination of methane, hydrochlorination of methanol, or reaction of R 1 NFPA
chlonnated hme with acetone, acetaldehyde, or ethanol. Punfied by extraction with concentrated sulfuric acid andrecufica- 1 3

tion Used in the manufacture of fluorocarbons (mamly FC-22) for refrigerants, in plastics, photographic processing, fire S 2* 0 o
extingwshers insecticides, and dry cleaming, as a solvent for fats, oils, waxes, rubbers, alkaloids, Gutta-Percha, and resins 1( 2

Used as an anesthetic since 1847 but abandoned wathin the last few decades because of cardiac arrest dunng surgery and Slan

delayed death due to liver wnjury HMIS

Other Designations CAS No 67-66-3, Freon-20, methane tnchlonde, methenyl chlonde, R-20 (refngerant), H 3t

trichloroform, tnchloromethane, TCM Improperly called ‘formy] chlonde.’ F 0

Manufacturer Contact your supplier or distributor Consult latest Chenucal Week Buyers Guide® for a supphers hist. I;PE:I?

Cautions Chloroform 1s considered one of the most dangerous and volatile chlonnated hydrocarbons It 1s a central nervous + Chiromic

system (CNS) and cardiac depressant, an eye, skin, and respmatory tract rntant, and canses liver and kidney damage from acute effects

and chromc exposure. $8ec. 8

Sechion 2. Tngredients and OcCiipafion Expostre Limits . T T e R SR o

Chloroform, ca 99% Usually contains 0 75% ethanol as a stabilizer Impunties include bromodichloromethane, vinylidene, and diethyl carbonate

1991 OSHA PEL 1992-93 ACGIH TLV 1985-86 Toxicity Data*

8-hr TWA. 2 ppm (9 78 mg/m®) TWA. 10 ppm (49 mg/m®) Human, nhalation, TC, , 10 mg/m?1 year caused anorexia, nausea, and
vonutng

1990 IDLH Level 1990 DFG (Germany) MAK

1000 ppm TWA. 10 ppm (50 mg/m?) Rlaer:x::rl’ua TDy,. 13832 mg/kg given continuously for 2 years caused

1990 NIOSH REL Category IL Substances with Rat, oral, LDs, 908 mg/kg caused weaght loss or decreased weight gain.

60 mun STEL 2 ppm 0 T8 mg/m?)  posiomue effects Halfhfe=21hr  poy ypatangn, TG, 30 ppmy7 hr admumstered from the 6 to 15 day of
Pm“km val q@m' 30 pregnancy caused fetotoxicity or developmental abnormalities of the
average value musculoskeletal system

Rabbit, eye. 20 mg/24 hr caused moderate imtation.
* See NIOSH RTECS (FS9100000) for adinonal irritation, mutstion, reproductive, tumongemc, and toxicaty data.

Section 3. Physical Data - - Foggaitoyn s = N g R e ey paae oA

ot i s - st e e SRR el %ﬂf %Nﬂ b & e i s ]
Boiling Point. 143 °F (62 *C) Density. 1.49845 at 59 °F (15 °C)
Freezing Point -82 °F (-63.5 "C) ‘Water Solubility* Nearly mnsoluble, 0.5% at 77 °F (25 °C)
Molecular Weight. 119.39 Other Solublilities: Soluble m ethano], ethyl ether, benzene, acetone, carbon disulfide,
Viscosity 5 63 mP at 68 °F (20 °C) and carbon tetrachlonde.
Relative Evaporation Rate (BuAc=1). 11 6 Odor Threshold. 85 to 307 ppm (range from combined sowrces)
Surface Tension 27 1 dyne/cm at 68 °F (20 °C) Vapor Pressure 160 mm Hg at 68 °F (20 °C), 200 mm Hg at 77 °F (25 *°C)
Refraction Index 1 4422 at 77 °F (25 °C) Saturated Vapor Density (Air = 0 075 Ib/f° or 1.2 kg/mg) 0 136 Ib/f or 2 183 kg/m?
Appearance and Odor- Colorless, volatile hiquid with a heavy, ethereal odor
Section 4. Fire and Explosion Dati:sinsst st |, o, < % oy, gﬁé&&;@;@ Pl Bk, ade
Flash Point. Nonflammable | Autoignition Temperature Nonflammble | LEL Nonereported | UEL- None reported

Extinguishing Media Nonflammable from standard tests 1n arr bat will burn on prolonged exposure to flame or Ilugh temperature To fight fire, use
extingushing agents suitable for surrounding fire. Do not scatter material with a high-pressure water stream. Unusual Fire or Explosion Hazards.
Contamer may explode 1n heat of fire, Special Fire-fighting Procedures: Because fire may produce toxic thermal decomposition products, wear a
self-contained breathing apparatus (SCBA) with a full facepiece operated 1n pressure-demand or positive-pressure mode Structural firefighters’
protective clothing 1s not effecive. Stay away from ends of tanks. Do not release runoff from fire control methods 1o sewers or waterways

By e e

S&tion 5& Reaﬁﬁvity D'aw > " N -i-:f f’ - ':'xb; e I - n%wf;;j'?i@'}w&é. w ‘2::-2 .ﬁ% PN PR T

Stability/Polymerization Chloroform i1s stable at room temperature 1n closed contamners under normal storage and handling conditions Hazardous
polymenzation cannot occur It's pH decreases on prolonged exposure to ar and hight due to hydrochlonc acid (HCI) formation. The recommended
shelf-life 15 2 months for full containers and 2 weeks for partially full contamers Chemical Incompatibilities: Incompatible with acetone, alkalis,
alupunum, disilane, ithium, magnesium, dimtrogen dioxide, mtrogen tetroxide, perchlonc acid, phosphorus pentoxide, potassiom, potassium
hydroxide, methy! alcohol, potassium tert-butoxide, sodium, sodium hydroxide, sodium methylate, sodium-potassium alloy, trusopropylphosphine,
calcium hydroxide, and fluorine and any strong oxidizers Conditions to Avoid Exposure to light, prolonged heat, and mncompatibles Hazardous
Products of Decomposition Thermal oxidative decomposition of CHCl; can produce carbon dioxide and toxic chlonne, HCI, and phosgene gas
CHCl; decomposes at 437 °F to formuc acid, carbon monoxide, and HCl on prolonged heanng with water

o ] o Joogc, 2y EISY = 3 ey FANE)
Section 6, Health Hazard Data .~ v oow el en, 5 o0 "o dndes, ™ B2 Gl gt o] 5

Carcinogenicity Chloroform is considered a carcinogen by the IARC (Class-2B, possibly carcinogeme in humans with hrmited haman and
sufficient ammal evidence), 39 NTP (Class 2, reasonably anticipated to be a carcinogen, imited human and sufficient ammal evidence), {169 and
NIOSH (Class X, carcinogen defined with no further categonzation),(!$9 DFG (MAK-B, justifiably suspected of having carcinogenic potential) (13
and ACGIH (Class A2, suspected human carcinogen based on hinited epidemiologic evidence or demonstration)!» Carcinogenicity tends to be
organ specific pnmarly to the hiver and kidneys Summary of Risks Chloroform 1s 4 CNS depressant, eye, skin, and respiratory tract umtant, and
causes damage to the liver and kadneys Symptoms range from dizziness to cardiac arrythmuas resulting 1n death. Chloroforms’ toxicity 1s due to 1ts
easy hipid solubility Avoid exposure dunng pregnancy because CHCL, diffuses readily across the placenta. Alcoholics seem to be affected sooner
and more severely than others from chloroform exposure (alcohol may already have damaged the liver) Ethanol, polybromunated biphenols,

steroids, and ketones potentiate chloroform's toxicaty Continue on next page

Copynght © 1992 Gensum Publishmg Corp Any I weo or roproduction without the publasher’s p s probibued.
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Section 6. Health Hazard Data - - Tt w & T Seaidfelipnt T hebtea b fet v o
Target Organs Laver, kudney, heart, eyes, skin. Primary Eotry Routes Inhalation, ingestion, skin contact/absorption. Medical Conditions

ravated by Long Term Exposure Alcoholism, liver, kidney, or nervous system disorders Acute Effects Vapor inhalation causes varying

ees of CNS depression depending on concentration and exposure length Symptoms include headache, nausea, dizziness, drunkenness, progressive

ess, vomiting, thirst, delinum, and disonientation Exposure to 14 000 to 16,000 ppm has caused rapid unconsciousness Severe acute exposures

can damage the hiver and kndney (damage 1s usually not observed for 24 to 48 hr post exposure), respiratory failure, severe cardiac arrythmas (reason
for discontinuation of use as an anesthetic), and death. Apparent recovery from heavy exposures may result in delayed death due to liver or kadney
failure Death usually occurs 4 to 5 days post exposure and autopsy shows massive liver necrosis Vapors cause eye mmtation and spasmodic winking
Duzect eye contact with the hquid causes immediate burmng paimn and possible corneal epithelium damage. Skin contact wath the hquid produces
burming pamn, erythema, and vesiculation due to defatting of the skin. Ingestion can cause gastromntestinal srritation, rregular heartbeat, nausea and
vomting, diarrhea (possibly blood-stained), drowsiness, unconsciousness, and state of shock. Chronic Effects: Prolonged nhalation of chloroform
vapors causes fatigue, digestive disturbances, frequent and buming unination, mental dullness, and CNS and penpheral nearopathies Liver (fatty
degeneration and enlargement with hepantis seen n dogs) and kdney damage may also occur
FIRST AID Eyes Do not allow vichm to rub or keep eyes tightly shut. Gently hft eyelids and flush immediately and continuously with flooding
amounts of water untl transported to an emergency medical facility Consult a physician immediately Skin Quickly remove contamunated clothing
Runse with flooding amounts of water for at least 15 mun. Wash exposed area with soap and water Inhalation, Remove exposed person to fresh air
and support breathing as needed Ingestion Never give anything by mouth to an unconscious or convulsing person. Contact a poison control ceater
and unless otherwise advised, have that conscious and alert person drink 1 to 2 glasses of water, to dilute. Do not induce vomuting because vicim may
become obtunded Gastnic lavage may be indicated if patient 1s comatose or at nisk of convulsing Note to Physiclans: Because effects may be delayed
(especially ladney and hver problems), keep vicum under observation for 24 to 48 hr Admumstration of flmds may help to prevent kadney failure
Obtain blood glucose, uninalysis liver function tests, chest x-ray, and momitor cardiac function and flmd/electrolyte status Monitor hiver and kidney
function for 4 to 5 days after exposure. Disulfiram, 1ts metabolites, and a high carbohydrate diet appear to protsct somewhat against chloroform
toxicity Do not give adrenalin! Tests may show increased bilirubin, ketosis, lowered blood prothrombin, and fibrogen.

Section 7. Spill, Leak, and Disposal Procedures kS

Sasit e gttty i .
SpilLeak Noufy safety personnel, 15olate and vennlate area, deny entry, and stay upwimd. If possible wathout nisk, move contamner from spill
Cleanup personnel should wear fully encapsulating vapor-protective clothing For small spills, take up with earth, sand, vermculite, or other
absorbent, noncombusuble matenial and place 1n suitable contamners for disposal For large spills, dike far ahead of spill and contain for later disposal
or reclamation. Spalls 1n water may need to be trapped at the bottom wath sand bag barmers and treated with activated carbon and removed by suction
hoses, mechamcal hfts, and dredges. Follow applicable OSHA regulations (29 CFR 1910 120) Ecotoxicity Values. Rainbow Trout (Salmo
gawrdneri), LCq, = 2030 pg/L, bluegll (Lepomus macrochirus), LCsq = 100,000 pg/L/96 hr; largemouth bass (Micropterus salmoides) LCs = 51
ppmS6 hr Environmental Degradation If released to land, most chloroform evaporates rapidly (due to hagh vapor pressure) while some may
leach to groundwater where 1t remarns for a long time on the bottom. If released to water, chloroform evaporates rapidly with estimated half-lifes of
36 hr (nver), 40 hr (pond), 9 to 10 days (lake) In arr, chloroform photodegrades with a half-life of 80 days It can be transported long distances and
e may return to earth via rain. Disposal Reclamation 1s possible through distillation or steam stnpping. Chloroform 1s a candidate for hquid
on, rotary kiln, or fluidized bed incineration with an acid scrubber Contact your supplier or a hicensed contractor for detailed recommenda-
Follow applicable Federal, state, and local regulations.
A Designations OSHA Designations
Listed as a RCRA Hazardous Waste (40 CFR 261.33) No U044 Listed as an Arr Contarmnant (29 CFR 1910 1000, Table Z-1-A)
Listed as a SARA Extremely Hazardous Substance (40 CFR 355), TPQ 10000 1b
Lasted as a SARA Toxic Chemucal (40 CFR 372 65)
Listed as a CERCLA Hazardous Substance® (40 CFR 302 4) Final Reportable Quantity (RQ), 10 1b (4.54 kg) [* per RCRA, Sec 3001, CWA,
Sec 311(b)(4), & CWA Sec 307(a))

Section 8. Special Protection Data A

Goggles Wear chemical safety goggles for concentrations of 5 ppm to 2% and a full facepiece for levels above 2%, per OSHA eye- and face-
protection regulations (29 CFR 1910 133) Because contact lens use in industry 1s controversial, estabhsh your own policy Respirator- Seek
professional advice prior to respirator selection and use Follow OSHA respirator regulanons (29 CFR 1910 134) and, if necessary, wear a MSHA/
NIOSH-approved resprrator For any detectable concentration use a supplied-air respirator or SCBA with a full facepiece and operated 1n pressure-
demand or other positive pressure mode. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA
Warning! Awr-purifying respirators do not protect workers in oxygen-deficient atmospheres If resprrators are used, OSHA requires a wntten
respiratory protection program that includes at least. medical certification, training, fit-testing, peniodic environmental momtoring, mantenance,
mnspecuon, cleamung, and converuent, sanitary storage areas Other Wear chemically protective gloves, boots, aprons, and gauntlets made of
polyvinyl alcohol or Viton (breakthrough times > 1 hr) to prevent skin contact. Ventilation Provide general and local exhaust ventlation systems to
mantan arborne concentrations below the OSHA PEL (Sec. 2) Local exhaust venulanion 1s preferred because 1t prevents contarmnant dispersion
mto the work area by controlling 1t at 1ts source.(!™ Safety Stations Make avarlable 1n the work area emergency eyewash stations, safety/quick-
drench showers and washing facihines Contaminated Equipment. Separate contarminated work clothes from street clothes and launder before
reusc Remove this matenal from your shoes and clean personal protective equipment. Comments: Never eat, drink, or smoke 1n work sreas
Practice good personal hygiene after using this matenal, especially before eating, dnnking, smoking, using the toilet, or applying cosmencs

Section 9. Special Precautions and Comments R . Ty,

Storage Requirements Prevent physical damage to containers Store n lead-lined or mild steel containers of all-welded construction 1n a cool (<30

C), dry, well-ventilated area away from direct Light and incompatibles Engineering Controls. To reduce potential health hazards, use sufficient
dilution or local exhaust ventilation to control arrborne contaminants and to maintain concentrations at the lowest practical level. Isolate operations
wmvolving chloroform Administrative Controls It 1s suggested that chloroform use for extractions 1n labs should be avoided and replaced because
of its toxicity and carcinogenic potenual. Consider preplacement and penodic medical exams of exposed workers

Transportation Data (49 CFR 172.101)

Ny

DOT Shipping Name Chloroform Packaging Authorizations Quantity Limitations
Hazard Class 61 a) Exceptions None a) Passenger Alrcraft or Raflcar 5L
- UN1888 b) Nonbulk Packaging® 173.202 b) Cargo Aircraft Only 60L
cking Group II ¢) Bulk Packaging 173.243 Vessel Stowage Requirements
DOT Label Poison a) Vessel Stowage A
Special Provisions (172 102) N36 Ti4 b) Other- 40

MSDS Collection References 26 73 100 101, 103, 124, 126 127 132,133 136 139 140 148 153, 159, 163, 164 167, 168,169 171 174 175,176 180

Orepared by M Gannon, BA, Industrial Hygiene Review- PA Roy MPH CIH, Medical Review W Silverman, MD
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Materal Safety Data Sheets Collection
Genium Publishing Corporation

@ 1145 Catalyn Street Sheet No 83
Schenectady, NY 12303-1836 USA Chromum Metal/Powder
(518)377-8854
Issued 3/81 Revision A, 11/89
R AR AR P ———
Section 1. Material Identification ' 30
Chromium Metal/Powder Description Obtained from chrome ore chrormite (FeCr,0,) by electrolysis of chrommum R 1 Genium
solutions by durect reduction (ferrochrome), and by reducing the oxide with finely davided carbon or alummnum. Usedfor 1 4 o
chromeplating other metals, for greatly increasing metal resistance and durabihty, i manufacturing chrome-steel or S 1 o 0
chrome-nickel-steel alloys (stainless steel), as a constituent of inorganic pigments, as protective coating for automotive K1 0
and equipment accessortes, and 1n nuclear and high-temperature research s
Other Designations Chrome, Cr; CAS No 7440-47-3 H 2
Manufacturer Contact your supplier or distributor Consult the latest Chenucalweek Buyers Guide (Genuum ref 73) F 1
for a supplers hst R 1
PPG*

- *Sec. 8
Section 2. Ingredientsand Occupational Exposure Limits
Chromum metal/powder ca 100%
OSHA PEL ACGIH TLV, 1988-89* NIOSH REL, 1987 Toxicity Datat
8 r TWA 1mg/m* TLV-TWA 05 mg/m® 8-hr TWA (for chromium metal Rat, implant, TD,, 1200 j1g/kg body weight

and insoluble salts) 1 mg Cr/m? admumistered mtermuattently over six weeks

* Thas TLV 1s applicable to Cr'? and Cr** compounds For water soluble and water msoluble Cr, the 8-hr TWA 15 0 05 mg Cr */m*® Certamn water-insoluble Cr¢
compounds (zinc chromate, calaium chromate lead chromate banum chromate strontium chromate and sintered chromium tnoxide) are designated as Ala (hurnan
caranogen)

! The NIOSH REL (10-hr TWA) for carcinogen Cr* compounds 1s 1 pg/m® for noncarcinogeme Cr compounds (includng chromuc acad) the RELs (10 hr TWAs)
are 25 pg/m?® and 50 pug/m? (15-mun ceihng ). The noncarcinogemc compounds meclude mono- and dichromates of hydrogen, cesium, sodium hithiom, potassium,
rubidium ammoma and Cr*¢ (chromuc acid anhydnde). Any and all Cr** matenals excluded from the noncarcinogenic group above are carcmogenic Cré com
pounds

$ See NIOSH RTECS (GB4200000) for additional data wath references to umongenic effects

Section 3. Physical Data RE . n
Boimng Pomt 4788 F (2642 °C) Atomic Weight 51 996 g/mol

Melting Point 3452 F (1900 °C) Specific Gravity (H,0 =1at39 °F (4 °C)) 7.2 at 68 "F (20 °C)

Vapor Pressure 1 mm Hg at 2941 °F (1616 C) Water Solubllity Insoluble

Vapor Denstity (Air =1). 179
Appearance and Odor- Steel-gray, lustrous metal, no odor

Section 4. Fire and Explosion Data >
Flash Point None reported | Autoigmition Temperature Cloud, 1076 F (580 °C),dust [LEL Dust cloud explosion, |UEL None reported
layer 752 °F (400 *C) 0 230 oz/ft?

Extingmishing Media Use dry chemucal or sand

Unusual Fire or Explosion Hazards Parucle size and dispersion in air determune reactivity Chrommum powder explodes spontaneously in ar,
while chromsum dust suspended n CQ, 1s 1gnitable and explosive when heated

Special Fire-fighting Procedures Wear a self-contaned breathing apparatus (SCBA) wath a full facepiece operated in the pressure<demand or
positive-pressure mode

*One hundred percent of dust goes through 2 74-pum sieve A 140-mJ spark can 1gnite a dust doud.

Section 5. Reactivity Data y —

Stabihity/Polymerization Chromium is stable when properly handled and stored. Hazardous polymenzanon cannot occur

Chemical Incompatibilities Chromium reacts readily with dalute not mtric, acids to form chromous salts It 1s soluble m acids (not miric) and
strong alkahs Its powder 1s mcompatible with strong oxidizing agents mcluding hugh O, concentration. Evaporation of mercury (Hg) from Cr
amalgam leaves pyrophonc chrommm Finely divided Cr attamns incandescence with mtrogen oxide, potassium chlorate, and sulfur dioxide.
Molten hithium at 18 °C severely attacks Cr Fused ammomium nutrate below 200 °C reacts explosively and may igmte or react violently with
bromune pentafluonde.

Hazardous Products of Decomposition Thermal oxidauve decomposition of Cr can produce toxic chrormum oxide fumes

Caopynght © 1989 Gemum Publishing Corporation.
Axny ] use or dn, without the publisher s p 19 prohibated
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No 83 Chromum Metal/Powder 11/89

— ry —— N— R
Section 6. Health Hazard Data
' Carcinogenicity The NTP and OSHA list chromium as a human carcinogen

Summary of Risks When ingested chromum 1s & human poison, with gastromtestinal (GI) effects Chromium 3 (Cr*?) compounds show litle or
no toxicity Less soluble chromium 6 (Cr*$) compounds are suspected carcinogens and severe umitants of the larynx nasopharynx, lungs and skin
(Sec 2) Chromic acid or chromate salts cause 1mitation of the skin and resprratory passage Ingestion leads to severe uritation of the gastromtes-
tinal tract, renal damage, and circulatory shock Chromium metal (when heated to high temperatures) and insoluble salts are said to be mvolved 1n
hustological fibrosis of the lungs, which may progress to clinically evident pneumocomosis Exposure to chromate dust and powder can cause skin
(dermatiuis) and eye srritation (conjunctivitis)

Medical Conditions Aggravated by Long-Term Exposure An ncresed mncidence of bronchogenic carcinoma occurs m workers exposed to
chromate dust.

Target Organs. Respiratory system

Primary Entry Inhalation, percutaneous absorption, and mgestion.

Acute Effects Acute exposures to dust may cause headache coughing shortness of breath, pneumoconiosis fever weight loss nasal imitanon,
mflammation of the conjunctiva, and dermatitis

Chronic Effects Asthmanc bronchitis

FIRST AID

Eyes Flush immediately meluding under the eyehds gently but thoroughly with flooding amounts of runmng water for at least 15 mun

Skin Brush off chromium dust. After rinsing affected area wath flooding amounts of water, wash 1t wath soap and water

Inhalation Remove exposed person to fresh air and support breathing as needed.

Ingestion Never give anything by mouth to an unconscious or convulsing person. If ingested, have that conscious person slowly dnnk 1 to 2
glasses of water to dilute Do not induce vomotng A physician should evaluate all mngestion cases

After first aid, get appropriate in-plant, paramedic, or community medical attention and support

Physician's Note Acute toxicity causes a two-phase msult. 1) mulusystem shock due to gastromtestinal corrosivity and 2) hepatic, renal
hematopoetc mnsult Treatment should use ascorbic acid as a neutralizer with gastnic lavage If the mngestion 1s substantial exchange transfusions
and/or consider hemodhalysis Treat allergic dermatitis wath Jocal cortisone or 10% ascorbic acid to reduce Cr*é to Cr*® Ten percent EDTAma
lanolm base apphed every 24 hr helps heal skin ulcers

Section 7. Spill, Leak, and Disposal Procequres :

Spill/Lesk Noufy safety personnel of large spills Cleanup personnel should wear protective clothing and approved respirators Remove heat and
1igmton sources Provide adequate ventilation. Keep arrbome dust at a mmimum. Remove spills quckly and place n appropriate contamers for
disposal or reuse

Disposal Reclaim salvageable metal Contact your supplier or a hicensed contractor for detailed recommendations Follow apphcable Federal,
state, and local regulations

OSHA Designations

Lasted as an Arr Contanmunant (29 CFR 1910 1000, Table Z-1)

EPA Designations

RCRA Hazardous Waste (40 CFR 261 33) Not histed

Listed as a CERCLA Hazardous Substance* (40 CFR 302 4) Reportable Quantity (RQ) 1 Ib (0 454 kg) [* per Clean Water Act, Sec 307(a)]
SARA Extremely Hazardous Substance (40 CFR 355) Not hsted

Listed as a SARA Toxic Chemical (40 CFR 372 65)

Section 8. Special Protection Data

Goggles Wear protective eyeglasses or chermical safety goggles, per OSHA eye- and face-protection regulanons (29 CFR 1910 133)

Respirator Wear a NIOSH-approved respirator if necessary Wear an SCBA with a full facepiece when the particle concentration's upper Limut 1s
50 mg/m?

Warning Air-punfying resprators do not protect workers i oxygen-deficient atmospheres

Other Wear impervious rubber gloves boots aprons and gauntets to prevent prolonged or repeated skin contact

Ventilation Provide general and local explosion-proof ventilation systems to mamntam airborne concentrations below the OSHA standard

(Sec 2) Local exhanst ventilation 1s preferred smce 1t prevents contammant dispersion mto the work area by eliminating 1t at 1ts source (Geraum
ref 103)

Safety Stations Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing faciliues
Contaminated Equipment Never wear contact lenses in the work area. soft lenses may absorb and all lenses concentrate, umitants Launder
contarunated clothing before wearmg Remove this matenial from your shoes and equpment.

Comments Never eat, drink, or smoke m work areas Practice good personal hygiene after using thus matenal, especially before eaung, drinking,
smoking, using the toilet, or applymng cosmetics

Section 9. Special Precautions and Comments
Storage Requirements Store matenal 1n cool dry, well-ventilated area separate from acids and oxidizing agents Seal and protect contamners

from physical damage. Keep away from heat or 1igmtion sources
Engineering Controls Avoid dust mhalation Practice good housekeeping (vacuuming and wet sweeping) to mimnuze awrbome particulates
and 1o prevent dust accumulation Use nonsparking tools and ground electrical equpment and machinery

. Transportation Data (49 CFR 172 101, 102) Not Listed

MSDS Collection References. 1 2,26 38, 80 87, 88,89 100 109, 124 126

Prepared by MJ Allison, BS, Industnal Hyglene Review DJ Wilson, CTH, Medical Review MJ Hardies, MD Me
Copyngit © 1989 by Gensum Publishmg C: Auy J use or seprod without the publisher’s permussics 13 probibsed. Jud a5 to the sustsbility of mformatian berein for the purchaser’s purposcs
mmﬂyhpﬁwﬁmﬂqﬂm‘hmwmmm%nh, P of such mf Gunu"“ shmg C extends no makes oo rep and

10 resp ility as to the bility of such mf for appl to the p m&dmwhmdum
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Material Safety Data Sheet No 359
\ ETHYLENE DICHLORIDE
From Gemium's Reference Collection (Formerly 1,2-Dichloroethane)
Genum Publishing Corporation Y L e
1145 Catalyn Street (Revision C)
Schenectady, NY 12303-1836 USA Issued November 1978
(518) 377-8855 GENIUM PUBLISHING CORP Revised August 1987
SECTION 1. MATERIAL IDENTIFICATION 23]
CHEMICAL NAME ETHYLENE DICHLORIDE (Changed to reflect common industrial practice)
Made from acetylene and HC]1 Used as a degreaser, a scavenger 1n leaded gasoline, o
as an mtermediate in the manufacture of vinyl chionde, 1n pamnt removers, 1n wetting and penetration agents, m Q 0
ore flotation processes, as a fumigant, and as a solvent for fats, oils, waxes, and gums 0
QOTHER DESIGNATIONS 1,2-Dichloroethane, sym-Dichloroethane, Dutch Liquid, Dutch O1l, EDC, HMIS
Ethanc Dichlonde, Ethylene Chionde, 1,2-Ethylene Dichlonde, Glycol Dichlonde, CoHyCla, H R 1
NIOSH RTECS KI10525000, CAS #0107-06-2 1 I 4
MANUFACTURERS/SUPPLIERS Available from several supphers, including F 3 S 2
Dow Chemucal USA, 2020 Dow Center, Midland, MI 48640, Telephone (517) 636-1000 ll’tPE*o K 4
COMMENTS Ethylene dichlonde 1S a flammable, toxic hquid * See Sect. 8
SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA.
Ethylene Dichlonide, CAS #0107-06-2, NIOSH RTECS #K10525000 ACGIH Values 1987-88
yiene Dichonde 10 | TIV'TWA 10 ppm, 40 mg/m3
OSHA PEL* 1986-87
H H 8-Hr TWA 50 ppm,
! | Ceiling 100 ppm (15 Mmn)
Cl-C—-C-( NIOSH REL 1986-87
! | 10-Hr TWA 1 ppm
H H Ceiing 2 ppm (15 Min)
'}I;;mcxltghDam TCy, 4000 1 Br
alaty m/
*The maximum allowable &;aak concentration (above the ceiling level value) H::J'an, OraLon, 28 mg/gg
of ethylene dichlonide 1s 200 ppm for 5 munutes 1n any 3-hour pertod Man, Oral, 92 mg/kg
{MEL .t(\iddmtoanal dat%fcmtxsceniméd to(xxc ‘gosei.s and tu)mon enr}ﬁb - Man, Oral, LDy . 714 mg/kg
reproductive, and mutagenic effects 1s listed (with references) m the
ECS 1983-84 supplement, pages 865.66 Rat, Oral, LDsp. 670 mg/kg
SECTION 3. PHYSICAL DATA
Boing Powt 182 3°F (835 ) Evaporation Rate (o-BuAc = 1) .. Not Listed
Vapor Pressure 87 Torr at 77°F (25 C) Specific Gravity  1.2569 at 69°F (20°C)
Water Solubiity ~ Soluble 1n about 120 Parts Water Freezing Pomt  -319°F (-355 C)
Vapor Density (Air=1) 34 Molecular Weight 98 96 Grams/Mole
Appearance and odor Colorless, clear iqud Sweet, chloroformlike odor 1s typical of chioninated hydrocarbons The
recogmtion threshold (100% of test panel) for ethylene dichlonde 1s 40 ppm. Odor detection probably indicates an excessive
exposure to vapor High volatility and flammability, coupled with 1its toxicity and carcinogemc potential, make this matenal
a major health hazard ’
COMMENTS Ethylene dichlonde 1s muscible with alcohol, chloroform, and ether
SECTION 4 FIRE AND EXPLOSION DATA LOWER UPPER

Flash Pomnt and Method Autoignition Temperature Flammability Limts in Awr
See Below 775°F (413°C) % by Volume 6.2

159

EXTINGUISHING MEDIA Use chercal, carbon dioxide, alcohol foam, water spray/fog, or dry sand to fight fires involving
ethylene dichlonde Direct water sprays may be meffective extinguishing agents, but they may be successfully used to cool
fire-exposed contammers Use a smothenng effect to extingwish fires involving this matenal

HAZARDS Ethylene dichlonde 1s a dangerous fire and explosion hazard when exposed to sources of ignition such as heat,
open flames, sparks, etc Its vapors are heavier than air and can flow along surfaces to distant, low-lymng sources of 1gnition
and flash back. If it 1s safe to do so, remove this matenal from the fire area Ethylene dichlonide bums with a smoky flame
SPECIAL FIRE-FIGHTING PROCEDURES Wear a self-contained breathing apparatus with a full facepiece operated 1o a
pressure-demand or apother positive-pressure mode

COMMENTS Flash Point and Method 56°F (13 C) CC, 65°F (18 C) OC

OSHA Flammability Class (29 CFR 1910106) 1B DOT Flammability Class (49 CFR 173 115) Flammable Liquid

SECTION 5 REACTIVITY DATA

Ethylene dichlonde 1s stable Hazardous polymenzation cannot occur

CHEMICAL INCOMPATIBILITIES include strong oxidizing agents Explosions have occurred with muxtures of this matersal
and hquid ammoma or dunethylammopropylamine Finely divided aluminum or magnesium metal may be hazardous m contact

with ethylene dichlonde
CONDITIONS TO AVOID Ehmunate sources of 1gnition such as excessive heat, open flames, or electrical sparks, particularly
m low-lying areas, because the explosive, heavier-than-air vapors will concentrate there

E A MP N can nclude vinyl chlonde, chlonde fumes, and phosgene Phosgene 1s an

extremely poisonous gas Products of thermal-oxidative degradation (1 ¢, fire conditions) must be treated with appropnate
caution

Copynght © 1987 Genmm Publishmg Corporation
Any J use or rep the publ.

ot
‘I Bl’




| 14 of 24

' No 359 887 ETHYLENE DICHLORIDE
SECTION 6 HEALTH HAZARD INFORMATION :

Ethylene dichlonde 1s listed as an anticipated human carcinogen by the NTP and as a probable human carciogen (Group 2B),
by the IARC It was found to be an animal-positive carcmogen by the IARC NCI reported ggsmve results (mouse, rati from
its carcmoienesxs bioassay SQM%:ABX SSE RISKS Ethylene dichlonde 1s considered to be one of the more toxic of the
common chlonnated hydrocarbons Deaths from accidental ingestion of this matenal have been reported Inhalation of vapors
reportedly caused three fataliies Excessive inhalation of ethylene dichlonde vapors can cause respiratory ymtation,

mtoxication, narcotic and anesthetic effects, vomiting, dizziness, depression, and diarrhea. The hepatoxic (mmjunous to hver)

effects of this matenal are sigmificant. The systemuc effects from overexposure can a%pcar m the liver, kidneys, digestive

tract, blood, lungs, adrenal glands, and the central nervous system. Tests on ammals have revealed ductive failure and

fetal resorption There may be mcreased nisk to nursing nfants of exposed mothers ~ TARGET ORGANS Central nervous

system, eyes, kidneys, liver, heart, adrenal glands, and skin PRIMARY ENTRY Inhalation, absorption through skin, oral,

or eye contact. ACUTE EFFECTS Skin contact causes irntaton, defatting, and, if repeated or prolon, burning Eye
contact causes mmtation and senious wjury (cloudmg of the comeaz if 1t 15 not removed promptly
Injunes to the hiver (hepatoxicity) and kadneys, weight loss, low blood pressure, jaundice, ohiguria geduoed excretion 0
unne), or anemua. { I\Y V. D - erscns taking anticoagulants could
expenence an increase in tendency to bleed Persons taking insulin face an increased nisk of lowered blood sugar Ell’Bgi

Be prepared to restrain a hyperactive victim, E%E_&ZNIMZ_I‘ Flush eyes, including under the eyelids, gently but
thoroughly wath Lglenty of runmng water for at least 15 munutes Get medical help * M Immediately flush the
affected area wath waler Wash thoroughly with soap and water Remove and launder contaminated clothing before weanng 1t
agan, clean matenal from shoes and equipment. Get medical help * A Remove victim to fresh air; restore and/or
support his breathing as needed Get medical help * I&E%L(SN ever give anything by mouth to someone who 1§
unconscrous or convulsmg Rinse victim's mouth with water :f(&en and artificial respiration may be needed Get medical

help*  * GET MEDICAL ASSISTANCE = IN PLANT, PARAMEDIC, COMMUNITY Get prompt medical assistance for further
treatment, observation, and support after first aid

SECTION 7 SPILL. LEAK. AND DISPOSAL PROCEDURES

SPILL/LEAK Before using ethylene dichlonde, 1t 15 essential that proper emergency procedures be established and made
known 10 all personnel mvolved m handiing 1t. Notfy safety personnel of ethylene dichlonde spills or leaks and implement
containment procedures Remove and eliminate all possible sources of igmtion such as heat, sparks, and open flames from the
area Cleanup personnel should use protection against inhalation of vapors and contact with hiquid Contam spills by using
an absorbent matenal such as dry sand or vermuculite Use nonsparking tools to mix waste matenal thoroughly with
absorbent and place 1t 1n an appropnate contamner for d:siosal Flush trace residues with large amounts of water Do not {lush
waste to sewers or open waterways WASTE DISPOSAL Consider reclamation, recychng, or destruction rather than disposal
1n a Japdfill Waste may be burned 1n an approved incimerator equipped with an afterburner and a scrubber Follow Federal,
state, and local regulations
Ethylene dichlonde 1s designated as a hazardous substance by the EPA (40 CFR 116 4) Ethylene dichlonde 1is reported m the
1683 EPA TSCA Inventory
EPA Hazardous Waste Number (40 CFR 261 33) U077
EPA Re%g)ttable Quantity (40 CFR 117 3) 5000 Ibs (2270 kgs)

oxicity Rating, TLm 96 1000 - 100 ppm

Aquatic
. SECTION 8 SPECIAL PROTECTION INFORMATION

GOGGLES Always wear protecuive eyeglasses or chemucal safety goggles Ethylene dichlonide 1s particularly harmful to the
eyes, and direct contact results i corneal opacity ent clouding of the eye) GLOVES Wear impervious rubber
%loves to prevent skin contact. RESPIRATOR Use 2 NIOSH-approved respirator per the NIOSH Pocket Guide to Chenmucal
azards (Genium ref 88) for the maximum-use concentrations and/or the exposure lmits cited 1 section 2 Follow the
respirator giudehines 1n 29 CFR 1910 134 Any detectable concentration of ethylene dichlonde requires an SCBA, full
faceprece, and pressure-demand/positive-pressure modes Warning Awr-punfying respirators will got protect workers from
oxygen-deficient atmospheres QTHER Wear rubber boots, aprons, and other protective clothing switable for use
conditions to prevent skin contact. Remove contaminated clothing and launder 1t before weanng 1t agamn Discard
contamunated shoes VENTILATION Provide maximum explosion-proof local fume exhaust ventilation systems to mamntam
the arborne concentrations of ethylene dichlonde vapors below the exposure huzuts cited 1 section 2 Install pm&m’ly
designed hoods that mantain a mimmum face velocity of 100 fm (linear feet per minute) Make
eyewash stations, washing facilities, and safety showers available 1 areas of use and handing SPECIAL
CONSIDERATIONS Vapors are heavier than air and wall collect 1n low-lymng areas Elminate sources of igmition 1 these
areas and agam provide good ventilation there COMMENTS Practice good personal hygiene Keep matenals off of your
clothes and equipment. Avoid transfernng this matenal from hands to mouth while eating, dnnking, or smoking Immediately
remove ethylene dichlonde-saturated clothing to avoid flammability and health hazards Contact lenses pose a special hazard,
soft lenses may absorb wumtants, and all lenses concentrate them.

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

STORAGE SEGREGATION Store ethylene dichlonde in tightly closed contamners m a cool, dry, well-ventilated area away
from sources of igmition Protect contamers from physical damage and from exposure to excessive heat. Avoid direct physical
contact with strong acids, bases, oxidizing agents, and reducing agents  SPECIAL HANDLING/STORAGE Use nonsparking
tools Outside or detached storage 1s preferred Store and handle ethylene dichlonde 1n accordance with the regulations
concerning OSHA class IB flammable hquds  ENGINEERING CONTRQLS During transfer operations mvolving ethylene
dichlonde, the liquid and 1ts vapors must not be exposed to nearby sources of igaition from engineenng systems that are not
explosion proof Preplan emergency response procedures

TRANSPORTATION DATA (per 49 CFR 172 101-2)

DOT Hazard Class Flammable Liquid DOT Shipping Name Ethylene Dichlonde
DOT Label Flammable Liquid DOT ID No UN 1184 .
IMO Class 32 IMO Label Flammable Liqud, Poison

. References 1-9 12, 19, 21, 26, 43, 47, 73, 87-102 CK

Judgements as to the swtability of informaton heremn for purchaser's purposes Approvals %O R ccpoeco

:xe réecssa:ely pughaser’s mpom;bnlug gfhmfore, although mmle cge I H Ve/S P %)
as been taken in the aralion O 1wformation, Geum ng Corp ),
extends no warranuespr:gkes no ntatrons and 10 rspons%bxmy as ndust ygren alety [l - 9 x]
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Material Safety Data Sheet No 26

From Genium's Reference Collection

Genmum Publishing Corporation @ I\(g&ggfg)
1145 Catalyn Street
Schenectady, NY 12303-1836 USA Issued September 1981
(518) 377-8855 Genum pPuBUISHING corP | Revised August 1988
s

SECTION 1. MATERIAL s IDENTIFICATION ‘- b v S by
Material Name MERCURY

Description (Origin/Uses) Used mm barometers, thermometers, hydrometers, and pyrometers, i mercury 000
arc lamps producing ultraviolet rays, 1n switches and fluorescent lamps, as a catalyst in oxidations of organic ‘
compounds, 1n alloys, in explosives, and for extracting gold and silver from ore

Other Designations Colloidal Mercury, Metalhc Mercury, Quicksilver, Hg, Hydrargyrum, Gentum
CASNo 7439-97-6 HMIS

Manufacturer Contact your suppler or distnbutor Consult the latest edition of the Chemucalweek g g R 1
Buyers Guide (Gentum ref 73) for a list of supphers R 0 1 4
Comments Inorganic and organic mercu/ermpounds are highly toxic, as 1s pure mercury PPG* S 1

*See sect 8 K 0

SECTION 2. INGREDIENTS AND HAZARDS % 1 ¢ ‘EXPOSURE LIMIIS "t
Mercury, CAS No 7439-97-6 Ca 100 OSHA PEL

Ceiling 1 mg per 10 m*

ACGIH TLV (Skin*), 1987-88
TLV-TWA 005 mg/m?as Hg (Mercury

Vapor)
Toxicity Data**
*Mercury can be absorbed through mntact skin, which contributes to g:)b?{“' )Inhalauon, LC, 29 mg/m’
IS

overall exposure
**See NIOSH, RTECS (OV4550000), for additional data with references to
reproductive, mutagenic, and tumorigenc effects

SECTION 3, PHYSICAL DATA - . R LN R Y

Boiling Point 673°F (357°C) Water Solubflity (%) Insoluble
Specific Gravity (H,0 = 1) 13.546 at 68°F (20°C) Molecular Weight 201 Grams/Mole
Vapor Pressure 00018 Torr at 77°F (25 C) Melting Point -37 93°F (-38 85°C)

Appearance and Odor A silver, heavy hqud, odorless Danger Mercury vapor has no warming properties

SECTION 4. FIRE AND EXPLOSION DATA -~ -~ - ;1 LOWER UPPER -
Flash Point and Method Autoignition Temperature Flammability Limuts in Air
* * % by Volume * *

Extinguishing Media *Mecrcury does not burn Use extinguishing agents that wall put out the surrounding fire

Unusual Fire or Explosion Hazards When exposed to the high temperatures that occur dunng a fire, mercury can vaporize to form
extremely toxic fumes

Special Fire-fighting Procedures Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated 1n the pressure-
demand or positive-pressure mode

ECTION 5. REACTIVITY DATA i . s : b
Mercury 1s stable 1n closed containers at room temperature under normal storage and handling conditions It cannot undergo hazardous
polymerization

Chemical Incompatibilities Hazardous reactions involving mercury and acetylene, ammonia, boron phosphoduodide, chlormne, chionne
dioxide, methyl azide, sodium carbide, nitric acid, oleum, and sulfuric acid are reported (Genum ref 84)

Conditions to Avord Do not expose mercury to incompatible chemucals

Hazardous Products of Decomposifion Extremely toxic mercury metal fumes are lIikely to be produced dunng fires

Copynght © 1988 Geaium Publishung Corporation.
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No 26 MERCURY 8/88

SECTION 6. HEALTH HAZARD INFORMATION . ~ .0 . : s wab®e o phv o~
Mercury 1s not listed as a carcinogen by the NTP, IARC, or OSHA
Summary of Risks Mercury 1s very toxic due to 1ts rquid and fat solubility, lack of charge, and membrane permeability It1s a
slowly cumulative poison that concentrates n the brain, kidneys, and liver It 1s very hazardous when spulled or heated Mercury and its
vapor are rapidly absorbed by the membranes lining the respiratory tract, the gastrointestinal (GI) tract, and the skin Mercury 1s a
teratogen (causes physical defects 1n embryos) = Medical Conditions Aggravated by Long-Term Exposure Preexisting
problems of the target organs can be worsened Provide preplacement and periodic medical exams emphasizing the target organs
Target Organs Skun, eyes, respiratory system, central nervous system (CNS), kidneys ~ Primary Entry Skin absorption/
contact, inhalation Acute Effects Erosion of the respiratory/Gl tracts, nausea, vomiting, bloody diarrhea, shock, headache,
metallic taste Inhalation of high concentrations for short periods can cause pneumonitis, chest pam, dyspnea, coughing, stomatitis,
gingivits, and sahivanion  Chronic Effects Tremors, emotional problems, loss of concentration, depression, drowsiness, fatigue,
msomma, loss of memory, kidney problems, eye lesions, vision disturbances, sore mouth and throat, problems with the sense of taste or
smell, nosebleeds, nasal inflammation, loss of weight or appetite, poor hand-eye coordination, awkwardness, and unsteadiness, as well as
dermatitis FIRST AID Eyes Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of runnng
water for at least 15 munutes Skin Immediately wash the affected area with soap and water because of the increased exposure from
skin absorption  Inmhalation Remove exposed person to fresh air, restore and/or support tus or her breathing as needed Have
medical personnel admunister oxygen to treat the chemical pneumomtss that may develop  Ingestion Never give anything by mouth
10 someone who 1s unconscious or convulsing Note to physician If mdicated by degree of ingestion, saline cathartics and charcoal
should be used Chelation therapy with d-penicillamme may also be wdicated

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES Seek prompt
medical assistance for further treatment, observation, and support after first aixd Treatment of chronic mercury
poisoming requires expert medical care At the first signs, immediately remove the exposed person from further
exposure and have him or her examined and treated by a physician trained in occupational mercury ponsoni;n_g

§ SECTION 7. SPILL. LEAK:AND DISPOSAL PROCEDURES  jw:ilfar - - o waidy o ¢

Spull/Leak Notify safety personnel, restrict access to the spill area to necessary personnel, and provide adequate ventdation Clean up
spills promptly Specialized equipment and/or techniques may be required to safely deal with large mercury spills, if large quantities of
mercury are used 1n the workplace, detailed, prior spill-management planmng 1s recommended Collect spilled mercury by usmg a suction
pump and an aspirator bottle with a long capillary tube For finely divided mercury in 1naccessible cracks, comers, etc , treatment with
calcium polysulfide and excess sulfur 1s recommended to convert the mercury globules 1nto mercury sulfide Vacuum cleaners may be used
if they are equipped with specially designed mercury-absorbent exhaust filters Collect the mercury mto tightly sealed contamers for later
disposal or reclamation Cleanup personnel must use the recommended personal protective equipment (see sect. 8)

Waste Disposal Consider reclamation, recycling, or destruction rather than disposal 1n a landfill Do not pour mercury down a dran
Mercury 1s very harmful to the environment. Contact your supplier or a licensed contractor for detailed recommendations Follow Federal,
state, and Jocal regulations

OSHA Designations EPA Designations (40 CFR 302 4)
Axr Contamnant (29 CFR 19010 1000 Subpart Z) RCRA Hazardous Waste No U151
CERCLA Hazardous Substance, Reportable Quantity 1 1b (0 454 kg)*
‘ *Per the Clean Water Act, § 407 (a), Clean Air Act, § 112, and Resource Conservation and Recovery Act, § 3001

SECTION 8. SPECIAL PROTECTION INFORMATION:.  ~  «f - oy B8 & %

Goggles Always wear protective eyeglasses or chemical safety goggles Where splashing of mercury may occur, wear a full face shield
or splash guard Follow OSHA eye- and face-protection regulations (29 CFR 1910 133)
Respirator Use 2 NIOSH-approved respirator per the N/OSH Pocket Guide to Chermucal Hazards for the maximum-use concentrations
and/or the exposure limuts cited 1n section 2 Follow OSHA respirator regulations (29 CFR 1910 134) Other Wear impervious gloves,
boots, apromns, gauntlets, etc , to prevent any contact with mercury and the skin
Ventilation Install and operate general and local ventilation systems powerful enough to continuously mantain awrborne levels of
mercury below the OSHA PEL standard cited 1 section 2
Safety Stations Make emergency eyewash stations, washing facilities, and safety/quick-drench showers available 1n work areas
Contaminated Equipment Contact lenses pose a special hazard, soft lenses may absorb imtants and all lenses concentrate them. Do
not wear contact lenses 1n any work area Remove contaminated clothing and launder 1t before weanng 1t agamn, clean mercury from shoes
and equipment. Separate work and street clothes, store work clothes m special lockers and always shower before changing to street clothes
Comments Practice good personal hygiene, always wash thoroughly after using this matenal Keep 1t off of your clothing and
equipment Avoid transfernng it from your hands to your mouth while eating, dnaking, or smoking Do not eat, drink, or smoke 1o any
work area

R ;

Storage/Segregation Store mercury in a cool, dry, well-ventilated area 1a tightly closed unbreakable polyethylene contamers Protect
these containers from physical damage

Special Handhing/Storage Construct storage areas to have smooth, hard, nonporous floors with no cracks or spaces so that spilled
mercury globules do not form 1n 1naccessible areas

Comments Mercury evaporates siowly, but if 1t 1s spilled 1t can form many uny globules that evaporate much faster than a single pool
of it will In an unventilated area, sigmuficant concentration of mercury vapor can develop from this enhanced evaporation effect Thus
poisonous vapor 1s particularly hazardous 1f breathed over a long penod of time, so spilis or releases of mercury require very meticulous

cleaning procedures

Transportation Data (49 CFR 172 101-2)

DOT Shipping Name Mercury, Metal DOT Label None IMO Class 8

DOT Hazard Class ORM-B DOT ID No NA2809 IMO Lahel Corrosive

References 1,2, 8, 26, 38, 84-94, 100

Judgments as to the suitability of information herein for purchaser s purposes are I B
necessanly purchaser’s responsibihty Therefore, although reasonable care has Prep ared b)’ P 05, S
been taken in the preparation of such information Gemum Publistung Corp

extends no warranties makes no representations and assumes no responsibility Industrial Hyglene Review DJ Wilson, CH
as to the accuracy or suttabulity of such information for application to
purchaser’s intended purposes or for consequences of its use. 6 Medical Review MJ Hardies, MD

Copynght © 1988 Genium Publishing Corporation.
Any I usc or d without the publisher's p s
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Materal Safety Data Sheets Collection

Genium Publishing Corporation
@ 1145 Catalyn Street Sheet No 311
. G Schenectady, NY 12303-1836 USA Methyl Chloroform
(518)377-8854

Issued 11/75 Rewvision F, 392 Errata 6/92

[Section 1, Material ldentification = 38

Methyl Chloroform (C,H,Cl;) Description Denved by catalytic addition of hydrogen chloride to 1,1-dichloroethyleneorby R 1
re-fluxing chlonine monoxide with carbon tetrachlonde and chloroethane Available in technical and solvent grades which I 2
daffer only 1n the amount of stabihzer added to prevent metal parts corrosion. Used as a solvent for oils, waxes, tars, cleamng s 2¢
Precision instruments, and pesticides, as a component of inks and drain cleaners, 1n degreasing metals, and textile processing K 1
In recent years, methyl chloroform has found widespread use as a substitute for carbon tetrachlonde

Other Designations CAS No 71-55-6, a-trichloroethane, Intubisol, 1,1,1-tnchloroethane, Strobane.

Manufacturer Contact your suppher or distnbutor Consult latest Cherical Week Buyers Guidet™ for a suppliers list.

Cautions Methyl chloroform s a skin, eye, and respiratory tract imtant and can become narcotic with an anesthetic effect at high
concentrations

* Data on skin absorption via methyl chioroform s conflicting (33} Some studies show defimite absorption where others don't.

Section 2. Ingredients and Occupational Exposure Limuts
Methyl chloroform, ca 92 to 97%*

Genium

1990 OSHA PELs 1991-92 ACGIH TLVs 1985 86 Toxicity Datat

8-hr TWA. 350 ppm (1900 mg/m?) TWA. 350 ppm (1910 mg/m®) Human, oral, TD;, 670 mg/kg produced diarrhea, nauses, and
15-mun STEL 450 ppm (2450 mg/m?) STEL. 450 ppm (2460 mg/m®) vomiting s

1990 IDLH Level 1990 DFG (Germany) MAKs Human, swhalation, LCy, 27 gfow/10 mn, toxac effects not yet
1000 ppm mﬁ‘l‘}ogp!sm (slk?golmg’: ) Man, eye 450 ppm/8 hr produced wntation

1990 NIOSH REL P eak- Exeéosurewl.mut‘ f(')‘go Ppm/30 Rat, inhalation, TC;, 2100 ppm/24 hr for 14 days prior to

15-mun Cellng 350 ppm (1900 mg/) " un (sveage valuel2per shift bt oot of e emseosielaal sy

* Methyl chloroform usually contans mhubitors (3 to §%) to prevent corrosion of alurminum and some other metals Typical inhubators are mitromethane, butylene
oxide, secondary butyl alcohols ketones and glycol diesters
t See NIOSH RTECS (KJ2975000), for additional irmitation, mutauon reproducuve, and toxicity data

Section 3. Physical Data R

Bofling Point 165 °F (75 °C) Molecular Weight 133 42

Freezing Point -22 °F (-30 °C) Density 1.3376 at 68/39 8 °F (20/4 *C)

Vapor Pressure 100 mm Hg at 68 °F (20 °C) Water Solubility Insoluble

Vapor Density (air = 1) 4.55 Other Solubilities Soluble in acetone, alcohol, ether, benzene,
Corrosivity Readily corrodes alaminum and 1ts alloys carbon tetrachlonde, and carbon disulfide

Refraction Index 1 43765 at 69 8 °F (21 *C) % in Saturated Air 16 7% at 77 °F (25 "C)

Viscosity 0858 cP at 68 °F (20 °C) Relative Evaporation Rate (butyl acetate =1) 12.8

Appearance and Odor Colorless hquid with a sweetish, chloroform-hke odor The odor threshold 1s 44 ppm

Sectionn 4. Fire and Explosion Data :

Flash Point None (in conventional CCtests) | Autoignition Temperature 932 °F (500°C) | LEL 7% v/v [ UEL 16% viv

Extinguishing Media Noncombustible liquid whose vapor bumns 1n the presence of excess oxygen or a strong 1gmition source For small fires use
dry chemucal or carbon dioxide (CO,) For large fires use fog or regular foam If these matenals are unavailable, a water spray may be used but be
aware that water reacts slowly with methyl chloroform to release hydrochlonc acid

Unusual Fire or Explosion Hazards Vapors are heavier than air and may travel to a strong 1gniton source and flash back. Awr/vapor muxtures may
explode when heated Container ma{dexplode in heat of fire Exposure to open flames or arc welding can produce hydrogen chlonide and phosgene
Special Fire-fighting Procedures Methyl chloroform s burming rate 1s 2 9 mm/min Since fire may produce toxic thermal decomposition products
wear a self-contained breathing apparatus (SCBA) with a full facepiece operated 1n pressure-demand or positive-pressure mode. Structural firefight
ers' protective clothing provides imited protection. Wear clothing specifically recommended by the manufacturer for use 1n fires involving methyl
chloroform Apply cooling water to container sides until after fire 1s extinguished Stay away from ends of tanks Isolate area for 1/2 mue if fire
involves tank, truck, or rall car Be aware of runoff from fire control methods Do not release to sewers or waterways

Section 5 Reactivity Data

Stability/Polymerization Methyl chloroform s stable at room temperature in closed contamers under normal storage and handling conditions
Hazardous polymenzation can occur in contact with aluminum tnchloride

Chemical Incompatibilities Methyl chloroform is incompatible with sodium hydroxide, nitrogen tetroxide, oxygen (iquid or gas), strong oxadizers
and chemically active metals hke alurmnum, zinc, and magnesium powders reacts violently with caustcs to form dichloroacetylene, reacts slowly
with water to form hydrochlonc acid, forms shock sensitive mixtures with potassium, and polymenzes in contact with alummum tnchlonde
Conditions to Avold Exposure to mossture, strong 1gnition sources and arc-welding units and contact with mncompatibles

Hazardous Products of Decomposition Thermal oxidative decomposition (temperatures >500 °F, contact with hot metals, or under UV rays) of
methyl chloroform can produce carbon dioxide (CO,) and toxic dichloroacetylene, hydrogen chlonde, and phosgene gases

Section 6. Health Hazard Data

Carcinogenicity The IARC (Class 3, madequate evidence), (3¢9 NTP,(¥2 and OSHAU®) do not list methyl chloroform asa carcinogen

Summary of Risks Methyl chloroform 1s considered one of the least toxic of the hiquid chlorinated hydrocarbons It is mmitatng to eyes, skin,

and respiratory tract. Although low 1n systemic toxicaty, methyl chloroform 1s an anesthetic capable of causing death at high concentratons (>15,000
ppm) generally 1n poorly ventilated enclosed areas Quick and complete recovery is observed after prompt removal of unconscious persons from

. area of exposure. Like many other solvents methyl chloroform sensitzes the heart to epinephrine (blood pressure-raising hormone) and may induce

cardiac arrhythrmas and arrest.
Medical Conditions Aggravated by Long-Term Exposure None reported

Target Organs Skin, eyes, central nervous (CNS) and cardiovascular (CVS) systems

Continue on next page

Copynght © 1992 Gemuwm Pubtistung Corporstion.
Any l use or & wiithout the publishers p 13 prohibued,

P




18 of 24

No 311 Methyl Chloroform 6/92

"Section 6. Health Hazard Data, confinued

Primary Entry Routes Inhalation skin contact. Acute Effects Methyl chloroform defats the skin causing initation, redness, dryness, and scaling
Contact with eyes produces 1mtation and mild conjuncuiviis Vapor inhalation can cause headache, dizziness, equilibrium disturbances, and 1n high
concentrations may lead to CNS depression, unconsciousness, and coma During a 60-mun exposure penriod these effects are observed. 100 ppm 1s the
observed odor threshold, at 500 ppm there 1s obvious odor and decreased reaction ime, 1000 ppm causes slhight equilibrium loss, at 5000 ppm there 1s
definite incoordinanon, and 20,000 ppm produces surgical strength anesthesia with possible death Mild liver and kidney dysfunction may occur after
CNS depression recovery Although unlikely, 1f mngestion occurs, symptoms include nausea, vomiting, diarthea and possible esophageal burns The
ﬁl;{eé '?m?l human dose 1s ~500 to 5000 mg/kg Chronfc Effects None reported

AID
Eyes Gently lft eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical facihity
Do not allow vicm to rub or keep eyes tightly shut. Consult a physician immediately Skin Quickly remove contarminated clothing Rinse with
flooding amounts of water for at least 15 min Wash exposed area with soap and water For reddened or blistered skin, consult a physician.
Inhalation Remove exposed person 1o fresh air and support breathing as needed Ingestion Never give anything by mouth to an unconscious or
convalsing person. Contact a poison control center, and unless otherwise advised, have that conscious and alert person drink 1 to 2 glasses of water to
dilute When deciding whether to induce vormting, carefully consider amount ingested, time since ingestion, and availabihity of medical help If large
amounts are recently mngested (absorption into the body 1s not yet hikely to have occurred), and medical help or transportation to a medical facility 15
not readily available, induce vomiing Otherwise, vonuting 1s not recommended since asprration of vomitus can produce chemical pneumomntis
Note to Physicians Do not use adrenaline or sympathomimenc armnes 1n treatment because of the increased cardiac sensitivity involved

Section 7, Spill, Leak, and Disposal Procedures :

Spill/Leak Immediately noufy safety personnel, 1solate area, deny entry, and stay upwind Shut off all igmuion sources If possible wathout nsk, shut
off leak. Cleanup personnel should wear fully encapsulatng vapor-protecuve clothing For small spills, take up with earth, sand, vermiculite, or other
absorbent, noncombustible matenal Using nonsparkang tools, place 1n suitable containers for disposal or reclamation. For large spills, dike far ahead
of Liquid spill for later disposal or reclamation. Report any release in excess of 1000 1b Follow applicable OSHA regulations (29 CFR 1910 120)
Environmental Transport. In water, methyl chloroform s half-hfe 1s hours to weeks depending on wind and muung conditions Itis very persistent
1 groundwater On land 1t volatlizes due to 1ts high vapor pressure and leaches extensively When released to the atmosphere, methyl chloroform can
be transported long distances and returned to earth via rain. It 1s slowly degraded by reaction with hydroxyl radicals and has a half-hife of 6 months to
25 years The Natural Resources Defenses Councl reported recently that methyl chloroform depletes ozone.
Ecotoxicity Values Pimephales promelas (fathead minnow), LCsy 52 8 mg/L/96 hr; Poecilia reiculata (guppy), LCs, 133 ppm/7 day
Disposal Contact your suppher or a hcensed contractor for detailed recommendations Follow applicable Federal staie, and local regulations
EPA Designations OSHA Designations
Listed as a RCRA Hazardous Waste (40 CFR 261.33) No U226 Listed as an Air Contamunant (29 CFR 1910 1000, Table Z-1-A)
Listed as a CERCLA Hazardous Substance* (40 CFR 302 4) Reportable Quantity

(RQ). 1000 1b (454 kg) [* per RCRA, Sec 3001, CWA, Sec. 307(a) and CAA, Sec 112]
SARA Extremely Hazardous Substance (40 CFR 355) Not listed
Listed as a SARA Toxic Chemucal (40 CFR 372 65)

Section 8. Special Protection Data

Goggles Wear splash-proof, protective chemical safety goggles or faceshields, per OSHA eye- and face-protection regulations (29 CFR 1910 133)
Because contact lens use 1n industry 1s controversial, establish your own policy

Respirator Seek professional advice pnior to respirator selectuon and use Follow OSHA respirator regulations (29 CFR 1910 134) and, 1f necessary,
wear a MSHA/NIOSH-approved respirator Select respirator based on its suitability to provide adequate worker protection for given working
conditions level of airborne contamination, and presence of sufficient oxygen For emergency or nonroutine operations (cleanung spills, reactor
vessels, or storage tanks), wear an SCBA Warning’ Awr purifying respirators do not protect workers in oxygen-deficient atmospheres If respirators
are used, OSHA requires a respiratory protection program that includes at least. traiming, fit-testing, periodic environmental monitoring, maintenance,
mspection, cleamng, and convenient, sanitary storage areas

Other Wear chemucally protecuve gloves, boots, aprons and gauntlets to prevent repeated or prolonged skin contact. Viton and butyl rubber [with
breakthrough umes (BTs) of >8 hr and 4 to 79 hr respectively] are recommended matenals for protective gear Do not use neoprene polyvinyl
chlonde (PVC), natural rubber, or polyethylene because these matenals have a BT of <1 hr

Ventilation Provide general and local exhaust (in some cases explosion-proof) ventilation systems to maintain airborne concentrations below
OSHA PELs (Sec 2) Local exhaust ventilation 1s preferred since 1t prevents contaminant dispersion into work area by controlling 1t at its source (%%
Safety Stations Make available 1n the work area emergency eyewash stations, safety/quick-drench showers, and washing facihties

Contaminated Equipment Separate contaminated work clothes from street clothes Launder contarmnated work clothing before weanng Remove
this matenal from your shoes and clean personal protective equipment

Comments Never eat, drink, or smoke 1n work areas Practice good personal hygiene after using this matenal, especially before eating, dnnking,
smoking, using the toilet, or applying cosmetics

Section 9. Special Precautions and Comments

Storage Requirements Prevent physical damage to containers Store 1n cool dry, well-ventilated (use pressure-vacuum ventilation) area away from
1gmtion sources, arc-welding operations, and incompatibles (Sec 5) Regularly monutor snhubitor levels Do not store 1n aluminum containers or use
pressure-spraying equmipment when methyl chloroform 1s involved

Engineering Controls To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control arrborne contaminants and to
maintain concentrations at the lowest pracucal level To prevent stauc sparks, electnically ground and bond all equipment used it methy! chloroform
manufactunng, use, storage, transfer and shipping

Administrative Controls Consider preplacement and penodic medical exams of exposed workers that emphasize CNS, CVS liver and skin

Transportation Data (49 CFR 172 101, 102) .
DOT Shipping Name 1 1,1-Trichloroethane IMO Shipping Name 1 1 1-Trichloroethane
DOT Hazard Class ORM-A IMO Hazard Class 61
ID No UN2831 ID No UN2831
DOT Label None IMO Label St. Andrews Cross
DOT Packaging Exceptions 173 505 IMDG Packaging Group III

DOT Packaging Requirements 173 605

MSDS Collection References 26 38 73 89 100 101 103 124 126 127 132 133 136 148 153 159 162 163 164

Prepared by M Gannon, BA, Industrial Hygiene Review D Wilson CIH Medical Review AC Darlington, MPH MD Edited by JR Stvart MS [
Copynght © 1992 by Geuum Publustung Corp Any | use of reprod without the publuster’s p 13 prohibued. Judgs Bothe bility of mis berein for the purchaser’s purposes
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Material Safety Data Sheets Collection:

Genium Publishing Corporation
‘ @ One Genium Plaza Sheet No. 313
Schenectady, NY 12304-4690 USA Perchloroethylene

(518) 377-8854 Issued 11/78 Revision E, 992
Section 1. Material Identification - oo i s R T
Perchloroethylene (C,C1)) Description By chlorination of hydrocarbons and pyrolys:s of the carbon tetrachlonide R 1 NFPA
that 1s formed, or by catalyuc oxidation of 1,1,2,2-tetrachloroethane. Used 1n dry cleamng and textile processing, 1 3 0
metal degreasing, insulating fluid and coohing gas 1n electncal transformers, production of adhesives, acrosols, paints, S  2¢ 0 0
and coatings, as a chermucal intermediate, a solvent for vanious applications, extractant for pharmaceuticals, a pesticide !( Shz? 0

intermedsate, and an antthelminthuc (parasitic worm removal) agent 1n veteninary medicine.
Other Designations CAS No 127-18-4, Ankilostin, carbon dichlonde, Didakene, ethylene tetrachlonde, Perchlor, ~ #bsorpuon HMIg +

Perclene, Perk, Tetracap, tetrachloroethylene. {:{ 0

Manufacturer. Contact your suppher or distnbutor Consult latest Cherucal Week Buyers’ Guidet™ for a supphers bst. R O
i

Cautions. Perchloroethylene 1s a central nervous system depressant, causes hiver and kidney damage (from acute or effects

chromc exposures), and 1s considered an JARC Class 2B carcinogen (anumal sufficient evidence, human mnadequate data) $Sec. 8

O N ) - ) g2 z paadies’ 4 20 AR %‘E Rt

Section 2. Ingredients and Occupational Exposure Limits =~ | : . G e e v e P

Perchloroethylene, < 9% Impuntes include & small amount of amine or phenohic stabilizers

1991 OSHA PEL 1992-93 ACGIH TLVs 1985-85 Toxicity Data*

8-hr TWA 25ppm (170 mg/m®)  TWA. 50 ppm (339 mg/m®) Man, inhalanon, TC; ,. 280 ppny2 hr caused conjunctival

1990 IDLH Level STEL 200 ppm (1357 mg/m’) untation and anesthesia.

Human, lung 100 mg/L caused unscheduled DNA synthesis.

500 ppm 1990 DFG (Germany) MAK
1990 NIOSE REL -gw A 50 Epm 15345 mg/m:qgl R::doral, LD, 3005 mg/kg, cansed somnolence, tremor,
NIOSH-X Carcinogen :If‘;-igg substances with systemc Rat, mhalation, TC;, 200 ppmy/6 hr given sntermuttently
Limit of Quantitation 0 4 ppm over 2 years produced leukerma and testicular tamors

Half-lfe <2hr Rabbst, e)y'e 162 mg cansed mild mmtation.

Peak Exposure Lamut: 100 ppm 30 muin

average value, 4/shift Rabbat, skin. 810 mg/24 hr caused severe rntation.

* See NIOSH, RTECS (KX3850000) for addinonal imtation, mutation, reproductive tumongenic & toxiaty data.
Section 3. - Physical Data Rk T T B Pl
Bolling Point: 250 °F (121 2 *C) Density 16311 at59 °F (15/4 °C)
Freezing Point -8 *F (-23 35 °C) Water Solubllity 002% at 77 °F (25 °C)
Vapor Pressure 13 mm Hg at 68 °F (20 °C) Other Solubllities Miscible wath alcohol, ether, benzene, chloroform, and oils.
Surface Tension 3174 dyne/cm at 68 °F (20 C) Odor Threshold 47 to 71 ppm (poor warmung properties since olfactory fatigue
Viscosity 084 cPat77 °F (25 °C) 15 probable)
Refraction Index 1.50534 at 68 *F (20 C) Evaporation Rate 0 15 gal/fi*/day at 77 "F (25 °C)
Molecular Weight. 165 82 Saturated Vapor Density (Air = 0075 1b/ft® or 1.2 kg/m®) 0 081 Ib/ft® or 1.296 kg/m?
Appearance and Odor- Colorless hiquid with an ether-like odor
Section 4. Fire and Explosion Data o .. ST St v
Flash Point: Nonflammable | Autoignition Tempersture Nonflammable | LEL. None reported | UEL: None reported

Extinguishing Media For small fires, use dry chemucal, carbon droxide (CO,) For large fires, use water spray, fog, or regular foam

Unusual Fire or Explosion Hazards Vapors are heavier than ar and collect in low-lying areas

Special Fire-fighting Procedures Because fire may produce toxic thermal decomposition products, wear a self-contained breathing apparatus
(SCBA) with a full facepiece operated 1n pressure-demand or positive-pressure mode Apply cooling water to sides of container until well after
fire 1s out. Stay away from ends of tanks Do not release runoff from fire control methods to sewers or waterways

Se‘:tion 50 Reaetiﬁty Data H -~ syt WEQ&‘. K;ﬁg s
Stability/Polymerization Perchloroethylene is stable up to 932 °F (500 °C) in the absence of catalysts, moisture, and oxygen but deteniorates
rapidly 1n warm, moist chmates It1s slowly decomposed by light. Amne or phenolic stabihizers are usually added. Hazardous polymenzation
cannot occur Chemical Incompatibllities Slowly (faster in presence of water) corrodes alurminum, wron, and zinc. It 1s mncompatible with
chemically active metals (1 e., banum, beryllium, and lithium (explodes with lithsum shavings), strong oxidizers, sodium hydroxide, caustic soda,
potash, and mitric acid. Perchloroethylene forms an explosive muxture with dinitrogen tetraoxide and reacts with activated charcoal at 392 °F (200
*C) to y1eld hexachloroethane and hexachlorobenzene. Conditions to Avoid Contact with moisture and incompatibles
Hazardous Products of Decomposition Thermal oxidative decomposition of perchloroethylene can produce carbon dioxide and toxic chlonne,
hydrogen chloride, and phosgene gas (also produced by contact wath UV light)
e
<, z‘g} >

Section 6. Health Hazard Data e o s B e

o E
AR W:<

Carcinogenicity. Perchloroethylene 1s listed as a carcinogen by The IARC (Group 2B, aimal sufficient evidence, human inadequate data), (159
NTP (Class 2 reasonably anticipated as a carcinogen, with bmited human evidence and sufficient ammal evidence),(*” NIOSH (Class-X,
carcinogen defined with no further explanation),1*9 and DEG (MAK-B, justifiably suspected of having carcinogenic potential)(1# There 1s
some controversy regarding human carcinogemncity because even though there 15 an increased number of cancers of the skin, colon, lung,
urogenital tract, and lympho-sarcomas, the dry cleaning workers studied were also exposed to other chemucals Summary of Risks: Perchloro-
ethylene 1s stored n the fatty tissue and slowly metabolized with the loss of chlonne. The half-hife of its unnary metabolite (tnchloroacetic acid)
15 144 hours Perchloroethylene exerts the majonty of 1ts toxicity on the central nervous system causing symptoms ranging from hght-
headedness and shght ‘inebniation’ 1o unconsciousness Liver damage 1s possible after severe acute or munor long-term exposure. It has a
synezgistic effect with toluene Continue on next page
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| Section 6. Health Hazard Data, confinued .

Medical Conditions Aggravated by Long-Term Exposure Nervous liver, kadney, or skin disorders  Target Organs: Liver, kadney, eyes,
upper respiratory tract, skin, and central nervous system Primary Entry Routes Inhalation and skin and eye contact. Acute Effects Exposure to
high levels can cause liver damage which may take several weeks o develop Vapor exposure can cause slight smarting of the eyes and throat (in
high concentrations) In human studies, exposure to 2000 ppm/S mn caused mild CNS depression, 600 ppm/10 nmun caused numbness around the
mouth dizziness, and incoordmanon, 100 ppm/7 hr caused mld eye, nose, and throat unitation, flushing of the face and neck, headache, somno-
lence, and slurred speech Skin contact may produce dermatitis because of perchlorocthylene s defatung action (more common after repeated
exposure) Durect eye contact causes teanng and burning but no permanent damage Ingestion 1s rare but can cause imitahon of the lips, mouth and
gastromntestinal tract, wrregnlar heartbeat, nausea & vomiting, diarrhea (possibly blood stamned), drowsiness, anconsciousness, and nisk of pulmo-
nary edema (fluxd 1n lungs) Chronic Effects Prolonged exposure can cause impaired memory, extremuty (hands, feet) weakness, peripheral
neuropathies, impaired vision, muscle cramps, liver damage (fatty degeneration, necross, yellow jaundice, and dark unne) and kadney damage
(obigunc uremua, conjestion and granular swelling)

FIRST AID Rescuers must not enter areas with potentially high perchloroethylene levels without a self-contained breathing apparatus

Eyes Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously wath flooding amounts of
water until transported to an emergency medical facility Consult s physician immedsately Skin Quackly remove contamnated clothing Rinse
with flooding amounts of water for at least 15 min Wash exposed area with soap and water For reddened or bhistered skin, consult a physician
Inhalation Remove exposed person to fresh air and support breathing as nceded Never adnunister adrenalin! Ingestion Never give anythung by
mouth to an unconscious or convulsing person Contact a poison control center and unless otherwise advised, have that conscious and alert person
dnink 1 to 2 glasses of water, then induce vomiting Be sure victum's head 15 positioned to avoid aspiration of vomitus into the lungs Note to
Physiclans Momtor level of consciousness, EEG (abnormalaties may indicate chronic toxicity), blood enzyme levels (for 2 to 3 wk after expo-
sure), EKG, adequacy of respiranons & oxygenaton, and hiver and kidney function BEls C,Clg1n expired air (10 ppm), sample prior 1o last shaft
of work week, C,Cl, 1n blood (1 mg/L), sample prior to last shift of work week; trichloroacetic acid 1n unine (7 mg/L), sample at end of workweek.

Section 7. Spill, Leak, and Disposal Procedures 3 ¥ .

SpilVLeak Noufy safety personnel, 1solate and vennlate area, deny entry, and stay upwind. Shut off 1gnition sources (although noncombustble, 1t
forms toxic vapors from thermal decomposttion) For small spills, take up with earth, sand, vermiculite, or other absorbent, noncombustible
matenal and place 1n suitable contaners for later disposal. For large spills dike far ahead of spill and await reclamation or disposal Report any
release 1n excess of 1 Ib Follow applicable OSHA regulations (29 CFR 1910 120) Environmental Transport. If released to soil, perchloroeth-
ylene evaporates and some leaches to groundwater It may absorb shghtly to sois with heavy organic matter Biodegradstion may be important in
anaerobic soils In water 1t 1s subject to rapid volatilization with an esumated half-Life from <1 day to several weeks In aw, 1t exists mainly in the
vapor-phase and 1s subject to photooxidanon with a half-hfe of 30 mnutes to 2 months Ecotoxicity Values Guppy (Poecilia reticulata), LCsq =
18 ppm/7 days, fathead minnow (Punephales promelas), LCsg = 18 4 mg/L/96 hr, flow through bioassay Disposal. Consider recovery by disulla-
tion A potential candidate for rotary kiln incineration at 1508 to 2912 °F (820 to 1600 °C) or fluidized bed incineration at 842 to 1796 °F (450 1o
980 °C) Contact your suppher or a licensed contractor for detaled recommendations Follow applicable Federal, state, and local regulations.

EPA Deslgnations OSHA Designations
Listed as a RCRA Hazardous Waste (40 CFR 261 33) No U210 Laisted as an A1r Contasunant (29 CFR 1910 1000,
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4) Final Reportable Table Z-1-A)

Quantity (RQ), 100 1b (45 4 kg) [* per CWA Sec 307 (a)]
SARA Extremely Hazardous Substance (40 CFR 355), TPQ Not Listed
Listed as a SARA Toxic Chenucal (40 CFR 372 65)

Section 8, Special Protection Data ' .

Goggles Wear a faceshield (8 inch mimumum) per OSHA eye- and face-protection regulations (29 CFR 1910 133) Because contact lens use 1n
industry 1s controversial, establish your own policy Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA
respirator regulations (29 CFR 1910 134) and, if necessary, wear a MSHA/NIOSH-approved respirator For any detectable concentration, use a
supphied-air respirator or SCBA with a full facepiece operated 1n pressure demand or other positive-pressure mode. For emergency or nonroutine
operations (cleamng spills, reactor vessels, or storage tanks), wear an SCBA Warning! Awr-puryfying respirators do not protect workers in
oxygen-deficient atmospheres If respirators are used, OSHA requires a respiratory protection program that includes at least: medical certification,
traiming, fit-testing, penodic environmental monitonng, mantenance, inspection, cleamng, and convenient, santary storage areas Other- Wear
chemically protective gloves, boots, aprons, and gauntlets made of butyl rubber, Neoprene, or Viton to prevent skin contact. Ventilation Provide
general and local exhaust ventilahon systems to maintain airborne concentrations below the OSHA PEL (Sec. 2) Local exhaust ventlation 1s
preferred because 1t preveats contamunant dispersion mto the work area by controlling 1t at 1ts source 1% Safety Stations. Make available in the
work area emergency eyewash stations, safety/quick-drench showers, and wastung facithnes Contaminated Equipment. Separate contarmnated
work clothes from street clothes and launder before reuse Remove this matenal from your shoes and clean personal protective equipment.
Comments Never eat, drink, or smoke 1n work areas Practice good personal hygiene after using this matenal, especaally before eating, dninking,
smoking, using the toilet, or applying cosmetics

Section 9. Special Precaufions and Comments

Storage Requirements Prevent physical damage to containers Store 1n a cool, dry well-ventlated area away from sunhght, and incompatibles
Do not store sludge from vapor degreasers in tightly-sesled containers and keep outside until disposal 1s arranged. Engineering Controls To
reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control arrborne contaminants and to mantain concentrahons
at the lowest practical level Check stabilizer levels frequently and ventilahon equipment (air velocity, statc pressure, air valve) at least every 3
months Install an air dryer in ventlines to storage tanks to prevent moisture from rusung and weakening the tank and contaminating or discolonng
its contents Purge all tanks before entening for repairs or cleanup Build a dike around storage tanks capable of contaimng all the hqmd. Ground
tanks to prevent static electneity Administrative Controls Consider preplacement and peniodic medical exams of exposed workers that
emphasize liver, kidney, and nervous system function, and the skan Alcoholism may be a predisposing factor

Transportation Data (49 CFR 172 101)

OT Shipping Name Tetrachloroethylene Packaging Authorizations Quantity Limitations
OT Hazard Class 61 a) Exceptions 173 153 a) Passenger Aircraft or Railcar- 60 L
ID No UN1897 b) Non-bulk Packaging 173 203 b) Cargo Alrcraft Only 220L
DOT Packing Group III c) Bulk Packaging 173 241 Vessel Stowage Requirements
DOT Label Keep away from food a) Vessel Stowage A
Special Provisions (172.102). N36, T1 b) Other- 40

MSDS Collection References 26 73 100, 101, 103 124, 126 127, 132, 133, 140, 148, 149 153, 159 163 164, 167 168, 171,174 175, 176, 180.
Prepared by M Gannon, BA, Industrial Hygiene Review D Wilson Medical Review- W Silverman, MD
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Matenal Safety Data Sheets Collection:

Genium Publishing Corporation
@ One Genwum Plaza Sheet No. 312
Schenectady, NY 123044690 USA Trichloroethylene

(3518) 377-8854 Issued 7779 Revision F,9/92
S&uon 1- Matma] Identlfcatlm AT -\.f'w P [ - &Z\zﬁfﬁk e ) i 39
Trichloroethylene (C,HCl,) Description Denved by treating temlﬂomeﬂune wnh lime or other alkali in the presenceof R 1 NFPA
watez, or by thermal decomposition of tetrachloroethane followed by steam distillation. Stabilizers such as epichlorohydrn, 1 2 o
1sobutanol, carbon tetrachlonide, chloroform, benzene, or pentanol-2-tnethanolamne are then added. Used as a degreasing 5 2 o 0
solvent 1n electronics and dry cleanung, a cheruical intermediate, a refrigerant and heat-exchange Liquid, and a diluent in pamt K 3 0
and adhesives, 1n o1, fat, and wax extraction and 1n acrospace operatons (flushing bquid oxygen) Formerly used asa
furmigant (food) and anesthetic (replaced due to 1ts hazardons decomposition 1n closed-circuit apparats) 'b""“m HMIS
Other Designations. CAS No 79-01-6, acetylene tnchlonde, Algylen, Anamenth, Benzinol, Cecolene, Chlorylen, Dow- H 2
Tn, ethylene tnchloride, Germalgene, Narcogen, Tnasol, trichloroethene, TCE, 1,1,3-tnchloroethylene. i %
Manufacturer: Contact your suppler or distnbutor Consult latest Chemucal Week Buyers’ Gude™ for a supphers hst. PPES

1 Chromic
Cautions TCE 1s imntating and toxic 1o the central nervous system (CNS) Inhalation of high concentrations have lead to death due to Effects
ventricular fibnllanon Chromc exposure may lead to heart, hver, and kidney damage The hiqud 15 sbsorbed through the slan. Although ~ #Sec- 8
1t has arelatively low flash point, TCE burns with dufficulty

Section 2. Ingredients and Qccupational Exposure Limits TS T e R

Trachloroethylene, < 100% [contamns stabilizers (Sec. 1))

1991 OSHA PELs 1992-93 ACGIH TLVs 1985-86 Toxicity Data®*

8-hr TWA 50 ppm (270 mg/m?) TWA. 50 ppm (269 mg/nr’) Human, whalation, TC; , 160 ppm/83 min caused

15-min STEL. 200 ppm (1080 mg/m®)  STEL 200 ppm (1070 mg/m*) hallucinations and distorted perceptions

1990 IDLH Level 1990 DFG (Germany) MAK Human, lymphocyte 5 mL/L caused DNA inhibition

1000 ppm Ceiling 50 ppm (270 mg/m®) Rabbat, skin. 500 mg/24 hr caused severe intation

1990 NIOSH REL Category IL Substances with systemuc effects  Rabht, eye. 20 mg/24 hr cansed moderate mmtation.

10-hr TWA 25 ppm (~135 mg/m?) g:filéf;pf:}f ﬁ%xt:p n. 30 mun Mouse, oral, TD, , 455 mg/kg admunstered ntermut-
‘ average value; 2 shuft tently for 78 weeks produced liver tumors

* See NIOSH, RTECS (KX4550000) for additonsl irntaton, mutston, wptodna:ve. wmongenc and toxiaty data.

Section 3. Physical Data A SE T IANE T RIS S 2

Bolling Point. 189 °F (87 *C) Vapor Pressure. 58 mm Hg ar 68 'F (20 °C), 100 mm% at32 ‘F(0°C)

Freezing Point -121 °F (-85 °C) Saturated Vapor Density (Air = 0.075 Ibs/f, 1.2 kg/m®): 0 0956 Ibs/ft*, 1.53 kg/m’

Viscosity 00055 Poise at 77 °F (25 °C) ‘Water Solubllity Very slightly soluble, 0 1% at 77 °F (25 *C)

Molecular Weight. 131.38 Other Solublilities Highly soluble 1n organic solvents (alcohol, acetone, ether, carbon

Density 14649 at20/4 °C tetrachlonde, & chloroform) and hip:ds

Refraction Index 1477 at 68 °F (20 °C/D) Surface Tension. 29.3 dyne/cm

Odor Threshold 82 to 108 ppm (not an effective warning)
Appearance and Odor- Clear, colorless (somenmes dyed blue), mobile iquid with a sweet chloroform odor

Section 4. Fire and ExplosionData "~ .. 1 ” TR R Y
| Flash Point: 90 °F (32 'C) CC|Autoignition Temperature 788 'F (420 ‘C)]LEL 8% (E "Gy, 12.5% (100 C)r“ UEL: 10% (35 ), 90% (100 °C)

[ Extinguishing Media. A Class 1C Flammable Liquid. Although 1t has a flash point of 90 °F, TCE bumns with difficulty For small fires, use dry
chemucal, carbon dioxide, water spray, or regular foam. For large fires, use water spray, fog, or regular foam. Unusual Fire or Explosion Hazards
Vapor/airr mixtures may explode when 1gnited. Contamner may explode in heat of fire. Special Fire-fighting Procedures Because fire may produce
toxic thermal decomposition products, wear a self-contained breathing apparatus (SCBA) wath a full facepiece operated in pressure-demand or
positive-pressure mode. Structural firefighters’ protectsve clothung provides only hmited protection against TCE. Apply cooling water to sides of
container until well after fire 1s out. Stay away from ends of tanks Do not release runoff from fire control methods to sewers or waterways

Section 5. Reactivity Data ] SN N T

PN

Stabflity/Polymerization TCE slowly decomposes 1n the presence of hght and moistare to form corrosive hydrochlonc acid. Hazardous polym-
enzation cannot occur  Chemical Incompatibilities. Include alkalis (sodiam hydroxide), chemucally active metals (alurmnum, beryllium, Lithium,
magnesium, sodium, potassium, and titamum), epoxides, and oxidants (mtrogen tetraoxide, perchlonc acid) Contact with 1-chloro-2,3-epoxy propane
or the mono and d1 2,3-epoxypropy! ethers of 1,4-butanediol + 2,2-bis-4(2',3'-epoxypropoxy)-phenylpropane can, in the presence of catalytic
quantities of halide 1ons, cause dehydrochlonnation of TCE to explosive dichloroacetylene. Conditions to Avold: Exposure to light, moisture,
1grution sources, and incompatbles Hazardous Products of Decomposition: Thermal oxidative decomposiion of TCE (above 300 °C) or exposure
to ultraviolet hight can produce carbon dioxide (CO,) and toxic dichloro acetylene (explosive), chlonne, hydrogen chlonde, and phosgene gas

Section 6, Health Hazard Data % e L A

Carcinogenicity. The following agencies have rated 1CE s carcmogenicaty JARC (Class 3, limited ammal ev:denee & mnsufficient human data),
Germany MAK (Class B, justfiably suspected of having carcinogenic potential), & NIOSH (Class X, carcinogen defined with no further categor-
1zation) Summary of Risks TCE vapor 1s unitating to the eyes, nose, and respiratory tract and inhalation of high concentrations can lead to severe
CNS effects such as unconsciousness, ventricular arrythmuas, and death due to cardiac arrest. Mild Liver dysfunction was also seen at levels lugh
enough to produce CNS effects Contact with the hqud 1s imtaqng to the skan and can lead to dermattis by defathing the skan. Chronic toxseity 1s
observed in the vichims increasing mtolerance to alcohol charactenzed by ‘degreasers flush’, a transient redness of the face, trunk, and arms The
euphonic effect of TCE has led to craving and habitual smffing of its vapors

Continue on next page
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ection 6. Health Hazard Data, Continued Boaom At @

TCE crosses the placental barner and thus exposes the fetus (any effects are yet unknown) There are increased reports of menstrual disorders 1n
women workers and decreased libido 1n males at exposures lugh enough to cause CNS effects TCE 1s ehnunated unchanged n expired air and as
metabolites (tnichloroacetic acid & trichloroethanol) i blood and unne. Medical Conditlons Aggravated by Long-Term Exposure- Disorders of
the nervous system, skin heart, iver, and kidney Target Organs Respiratory central & peripheral nervous, and cardiovascular (heart) systems,
liver, kudney, and skin Primary Entry Routes Inhalation, skin and eye contact, and ingestion (rarely) Acute Effects Vapor inhalation can
cause eye, nose, and throat mrntation, nausea, blurred vision, overexcitement, headache, drunkermess, memory loss, uregular heartbeat (resulting 1n
sudden death), unconsciousness, and death due to cardiac failure. Skin contact with the hquid can cause dryness and cracking and prolonged
exposure (generally 1f the victm 1s unconscious) can cause blistenng. Eye contact can cause mmitation and watering, with comeal epithelium injury
1n some cases Ingestuon of the liquid can cause hip, mouth, and gastrowntestinal wrntation, mregular heartbeat, nausea and vormting, diarrhea
(possibly blood-stained), drowsiness, and nisk of pulmonary edema (fluid 1n lungs) Chronic Effects Effects may persist for several weeks or
months after repeated exposure. Symptoms include giddiness, mmtabiity, headache, digestive disturbances, mental confusion, 1ntolerance to alcohol
(degreasers flush), altered color perception, loss or imparment of sense of smell, double vision, and penipheral nervous system function imparment
including persistent neurts, temporary loss of sense of touch, and paralysis of the fingers from direct contact with TCE hqmd

FIRST AID Eyes Do not allow victim to rub or keep eyes tightly shut. Gently Lift eyelids and flush immediately and continuously with flooding
amounts of water until transported to an emergency medical facility Consult a physician immediately Skin Quckly remove contarmnated
clothing Rinse with flooding amounts of water for at least 15 min Wash exposed area with soap and water Inbalation. Remove exposed person to
fresh air and support breathing as needed Ingestion Never give anything by mouth to an unconscious or convulsing person. Contact a poison
control center and unless otherwise advised, have that conscious and alert person drink 1 to 2 glasses of water, then induce vometing Do not give
mulk, as 1ts fat content (TCE 1s lipid soluble) may 1nhance gastrointestinal absorption of TCE Note to Physicians: TCE ehmination seems to be
mphasic with half lives at 20 mn, 3 hr, and 30 hr Some success 15 seen mn treating patients with propranolol, atropine, and disulfiram Morutor
urmne and blood (lethal level = 3 1o 110 pg/mL) metabolites. BEI = 100 mg/g creaumne (tnichloroacetic acid) in unine, sample at end of workweek.
BEI = 4 mg/L (tnchloroethanol) 1n blood, sample at end of shift at end of the workweek. These tests are not 100% accurate mndicators of exposure,
montor TCE 1n expired air as a confirmatory test.

Section 7. Spill, Leak, and Disposal Procedures : e :

i
Spill/Leak Immediately noufy safety personnel, i1solate and vennlate area, deny entry, and stay upwind Shut off all ignition sources For small
spills, take up with earth, sand, vermiculite, or other absorbent, noncombusuble matenal and place 1n suitable container for later disposal. For large
spills, flush to containment area where density stratification wall form a bottom TCE layer which can be pumped and containenzed Report any
rclease 1n excess of 1000 Ibs Follow applicable OSHA regulations (29 CFR 1910 120) Ecotoxicity Values Bluegill sunfish, LCso = 44,700 pg/L/
96 hr; fathead minnow (Pimephales promelas), LCsy = 40 7 mg/L/96 hr Environmental Degradation In arr, TCE 1s photooxidized with 2 half-hfe
of 5 days and reported to form phosgene, dichloroacetyl chlonde, and formyl chlonde In water it evaporates rapidly in minutes to hours TCE
rapidly evaporates and may leach since 1t does not absorb to sedument. Sofl Absorption/Mobility TCE has a Log K, of 2, mdicating hagh soil
mobility Disposal Waste TCE can be poured on dry sand and allowed to vaponze in 1solated location, punified by distillation, or returmned to
upphier A potential candidate for rotary kiln incineration at 1508 to 2912 °F (820 to 1600 °C) with an acid scrubber to remove halo acids Contact
your supplier or a hicensed contractor for detailed recommendations Follow applicable Federal, state, and Jocal regulations
EPA Designations OSHA Designations
SARA Extremely Hazardous Substance (40 CFR 355) Not histed Lasted as an Axr Contammant (29 CFR 1910 1000, Table Z-1-A)
Lasted as a SARA Toxic Chenucal (40 CFR 372.65)
Lasted as a RCRA Hazardous Waste (40 CFR 261.33 & 26131) No U228 & FO02 (spent solvens)
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4) Final Reportable Quantty (RQ), 100 1b (45 4 kg) [* per RCRA, Sec 3001, CWA Sec
311 (b)(4), & CWA Sec 307 (a)]

Section 8. Special Protection Data ;e 7

Goggles Wear chemcal safety goggles (cup-type or rubber framed, equipped with impact-resistant glass), per OSHA eye- and face-protection
regulations (29 CFR 1910 133) Because contact lens use in industry 1s controversial, establish your own policy Resplrator Seek professional
advice pnor to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910 134) and, if necessary, wear 8 MSHA/NIOSH-
approved respirator At any detectable concentration, wear a SCBA wath a full facepiece operated 1n pressure demand or other posttive pressure
mode For emergency or nonroutine operations (clearung spalls, reactor vessels, or storage tanks), wear an SCBA Warmung! Awr-purifying respura-
tors do not protect workers in oxygen deficient atmospheres If respirators are used, OSHA requuires 2 respiratory protection program that includes
at least. medical certification, traiung, fit-testing, penodic environmental monitoring maintenance, mnspection, cleaning, and convenent, santary
storage areas Other Wear chemcally protective gloves, boots, aprons, and gauntlets made from Viton or Neoprene to prevent skn contact. Do not
use natural rubber or polyvinyl chloride (PVC) Ventilation Provide general and local exhaust ventilation systems to maintain arrborne concentra-
tons below OSHA PELs (Sec 2) Local exhaust ventlaton is preferred because 1t prevents contanunant dispersion wnto the work area by control-
ling 1t at its source ') Safety Stations Make available 1n the work area emergency eyewash stations, safety/quick-drench showers, and washing
faciliies Contaminated Equipment. Separate contarmnated work clothes from street clothes and launder before reuse. Remove this material from
your shoes and clean personal protective equipment. Comments Never cat, drink, or smoke 1n work areas Practice good personal hygiene
especially before eating, dnnkang, smoking, using the toilet, or applying cosmetics

Section 9. Special Precautions and Comments . : N

Storage Requirements Prevent physical damage to containers Store in steel drums, in a cool, dry, well-ventilated area away from sunlight, heat,
1gnitton sources, and incompatbles (Sec 5) Store large quantities in galvamzed wron, black iron, or steel containers, small amounts 1n dark (amber)
colored glass bottles Engineering Controls To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control
arborne contamunants and to maintain concentrations at the lowest practical level Design processes so that the operator 1s not directly exposed to
the solvent or its vapor Do not use open electnic heaters, high-temperature processes, arc-welding or open flames in TCE atmospheres Adminis-
trative Controls Consider preplacement and periodic medical exams of exposed workers with emphasis on skan, respiratory, cardiac, central and
penéheml nervous systems, and liver and kadney funcuon. Employ air and biological monitoring (BEIs) Instruct employees on safe handling of

Transportation Data (49 CFR 172 101)
OT Shipping Name Tnchloroethylene Packaging Authorizations uantity Limitations

oT Haurd%hss. 61 a) Exceg ons 173 153 a) Passenger Alrcraft or Railcar 60L
ﬁ%%ol.; UII:lIUIGO m b)) Il;l&llx‘-Pulk Paicnkaglh; .2}‘73 203 b) Cargo Aircraft Only 220L
acking Group C ac] 1
DOT Label Keep Away From Food kaglog gﬁgm%f(x&lumens
DOT Special Provisions (172.102) N36 Ti b) Other 40

MSDS Collection References 26 73 100 101 103 124 126 127,132, 133, 136 139 140 148, 149, 153, 159, 163, 164, 167, 168, 171, 174,175 176 180
Prepared by M Gannon BA Industrial Hyglene Review D Wilson CIH Medical Review AC Dathington, MD
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Material Safety Data Sheets Collection*

Genium Publishing Corporation
One Genium Plaza Sheet No. 318
Schenectady, NY 12304-4690 USA Xylene (Mixed Isomers)

(518) 377-8854 Issued 11/80 Revision E, 9/92 |
Section 1. Material Identification : 39
Xylene (Mixed Isomers) (C,H, ) Description The commercial product 1s a blend of the three 1somers [ortho-{(o-), meta-(m- R 1 NFPA
) para(p-)] with the largest proportion bewng m- xylene Xylene 1s obtamed from coal tar, toluene by transalkylanon, and I 2 o
pseadocumene. Used 1n the manufacture of dyes, resins, paints, varmshes, and other organics, as a general solvent for S 2 0 o
adhesives, a cleaning agent 1n microscope technique, as a solvent for Canada balsam microscopy, as a fuel component; m K 3 0
aviation gasoline protective coatings, stenlizing catgut, hydrogen peroxide, perfumes, msect repellants, pharmaceuticals, and
the leather industry, 1n the production of phthalic anhydride, 1sophthalic, and terephthalic acids and their dimethyl esters HMIS
whuch are used 1n the manufacture of polyester fibers; and as an indirect food additive as 2 component of adhesives Around H 2t
the home, xylene 1s found as vehicles in pants, paint removers, degreasing cleaners, lacquers, glues and cements and as F 3
solvent/vehicles for pesticides R O
Other Designations CAS No 1330-20-7 [95-47-6, 108-38-3, 106-42-3 (0-, m-, p-1somers)], dimethylbenzene, PPE$
methyltoluene, NCI-C55232, Violet 3, xyloL + Chrome
Manufacturer Contact your suppher or distbutor Consult latest Chemical Week Buyers Gude™ for a supphers hst. Effects

Cautions Xylene 1s an eye, skin, and mucous membrane imtant and may be narcotic in lugh concentrations It is a dangerous fire hazard $Sec.8

Section 2, Ingredients and Occupational Exposure Limits

Xylene (mixed 1somers) the commercial product generally contains ~ 40% m-xylene, 20% each of o-xylene, p-xylene, and ethylbenzene, and small
quantities of toluene Unpunfied xylene may contain pseudocumene.

1991 OSHA PELs 1992-93 ACGIH TL Vs 1985-86 Toxicity Data*
8-hr TWA. 100 ppm (435 mg/m?) TWA. 100 ppm (434 mg/m? Human, inhalation, TC;, 200 ppm produced
15-mun STEL 150 ppm (655 mg/m®)  STEL 150 ppm (651 mg/m®) olfaction effects, conjunctiva 1rritation, and other
1990 IDLH Level BEI (Biological Exposure Index) Methylhippunc changes involving the lungs, thorax, or respiration
1000 ppm ve acids 1n unne at end of shift: 1.5 g/g creatinine M;;l. nhalaton, LG, eldoooo ppmy/6 hr, toxic
effects not yet review
1990 NIOSH RELs %%OA.DFOGO &T&g&dﬁ Human, oral, LD, , 50 mg/kg, no toxic effect noted
TWA 100 ppm (435 mg/m’ Category IL. Substances with systemic effects Rat, oral, LDs, 4300 mg/kg, toxic effect not yet
STEL 150 ppm (655 mg/m>) Half-lfe. <2 hr reviewed
Peak Exposure. 200 ppm, 30 mun, average value, 2% inhalaton, LCsy 5000 ppmy4 hr; toxic effects
4 peaks per shift not yet reviewed
* See NIOSH RTECS (XE2100000), for addinonal toxicity data.
Section 3. Physical Data i }
Boiling Point Range 279 to 284 °F (137 to 140 “C)* Molecular Weight. 106 16
Boiling Point. ortho 291 °F (144 °C), meta 281.8 °F (138 8 °C), Specific Gravity 0864 at20°C/4 °C
para 2813 °F (1385 °C) Water Solubility Practically mnsoluble
Freezing Point/Melting Point ortho -13 °F (-25 °C), Other Solubilities Miscible with absolute alcohol, ether, and
meta -533 ‘F(-474 C), para 5510 57 "F (13 to 14 °C) many other organic hquids.
Vapor Pressure 672 mm Hgat 70 °F (21 °C) Octanol/Water Partition Coefficient. logKow = 3 12.3.20
Saturated Vapor Density (Air =12 kg/m®) 1.23 kg/m®, 0 077 lbs/f® Odor Threshold 1 ppm

Appearance and Odor- Clear, sweet-smelling hquid. Viscosity <326SUS

* Matenals with wader and narrower boiling ranges are commeraally available.

0

Section 4. Fire and Explosion Data
Flash Point. 63 to 77 °F (17 to 25 *C) CC |Autoignition Temperature 982 °F (527 °C) (m-)JLE“I'.. 11(m-,p-),09 (0-) {UEL 70 (m-,p-), 67 (0-)

Extinguishing Media For small fires, use dry chemical, carbon dioxide (CO,), water spray or regular foam For large fires, use water spray, fog or
regular foam Water miay be meffective Use water spray 1o cool fire-exposed containers Unusual Fire or Explosion Hazards Xylene vapors or
hquid (which floats on water) may travel to an gnuon source and flash back. The heat of fire may cause containers to explode and/or produce
nritating or poisonous decomposition products Xylene may present a vapor explosion hazard indoors, outdoors, or 1n sewers Accumulated static
electnicity may occur from vapor or hiquid flow sufficient to cause igmiion Special Fire-fighting Procedures Because fire may produce toxic
thermal decomposition products, wear a self-contained breathing apparatus (SCBA) wath a full facepiece operated mn pressure-demand or positive-
pressure mode Structural firefighter's protective clothmgr\:dl provide lurmted protecuon. If feasible and without risk, move containers from fire area.
Otherwise, cool fire-exposed contamners until well after fire 1s extingmshed Stay clear of tank ends Use unmanned hose holder or monutor nozzles for
massive cargo fires If impossible, withdraw from area and let fire bum Withdraw immediately 1n case of any tank discoloration or nsing sound from
venung safety device Do not release runoff from fire control methods to sewers or waterways

Section 5. Reactivity Data

Stability/Polymerization Xylene 1s stable at room temperature 1n closed containers under normal storage and handling condinons Hazardous
polymenzation cannot occur Xylene 1s easily chlorinated, sulfonated, or mtrated Chemical Incompatibilities Incompatubilines include strong
acids and oxidizers and 1,3-dichloro-5,5-imethyl-2,4-1rmdazolidindione (dichlorohydrantoin) Xylene attacks some forms of plastics, rubber, and
coatings Conditions to Avoid Avoid heat and igmtion sources and mcompatibles Hazardous Products of Decomposition Thermal oxidative
decomposition of xylene can produce carbon dioxide, carbon monoxide, and vanious hydrocarbon products .

Section 6. Health Hazard Data

Carcinogenicity The IARC, (39 NTP,(% and OSHA"$% do not List xylene as a carcinogen Summary of Risks Xylene 1s an eye mucous
membrane, and respiratory tract rnitant. Imtation starts at 200 ppm, severe breathing difficulties which may be delayed 1n onset can occur at high
concentrations It 1s a central nervous system (CNS) depressant and at high concentrations can cause coma. Kidney and liver damage can occur with
xylene exposure With prolonged or repeated cutaneous exposure, Xylene produces a defating dermattis Chromc toxcaty 15 not well defined, butat

1s less toxic than benzene Prior to the 1950s, benzene was often found as a contaminant of xylene and the effects attnibuted to xylene such as blood
dyscrasias are questionable Since the late 1950s, xylenes have been virtually benzene-free and blood dyscrasias have not been associated wath
xylenes Chromc exposure to high concentrations of xylene in amimal studies have demonstrated mulk reversible decrease in red and whte cell

counts as well as increases n platelet counts Confinue on next mc‘

Copynght © 1992 Geraum Publashing Corp Any 1 wes or dh withost the pablwher's nanmwmon is wenivikviend



24 0f 24

No 318 Xylene (Mixed Isomers) 9/92

Section 6. Health Hazard Data, conanued

egulanity was reported 1n association with workplace exposure to xylene perhaps due to effects on hiver metabolism. Xylene crosses the human

lacenta, but does not appear to be teratogenic under conditions tested to date. Medical Conditions vated by Long-Term Exposure CNS
respiratory, eye, skin, gastrointestinal (GI) , liver and kidney disorders Target Organs CNS, eyes, GI tract, liver, kidneys, and skin  Primary
Entry Routes Inhalanon, skin absorption (shight), eye contact, ingestion Acute Effects Inhalation of high xylene concentrations may cause
dizziness, nausea, vormiting, and abdommnal pain, eye, nose and throat imitation, respiratory tract mmtation leading to pulmonary edema (fluid 1n
lung), drowsiness, and unconsciousness Direct eye contact can result in conjunctivitis and corneal burns Ingestion may cause a burming sensation
1n the oropharynx and stomach and transient CNS depression Chronic Effects Repeated or prolonged skin contact may cause drying and defat-
ung of the skin leading to dermatihs Repeated eye exposure to high vapor concentrations may cause reversible eye damage, penipheral and central
neuropathy, and liver damage. Other symptoms of chronic exposure include headache, faugue, rntability, chronic bronchitis and GI disturbances
such as nausea, loss of appetite, and gas
FIRST AID Emergency personnel should protect against exposure Eyes Do not allow victun to rub or keep eyes tightly shut. Gently lift eyelids
and flush immedaately and continuously wath flooding amounts of water untl transported to an emergency medical facihty Consult a physician
immediately Skin Quickly remove contaminated clothung Rinse with flooding amounts of water for at least 15 min Wash exposed area with soap
and water For reddened or blistered skn, consult a physician Carefully dispose of contaminated clothung as 1t may pose a fire hazard Inhalation
Remove exposed person to fresh air and support breathing as needed Monitor exposed person for respiratory distress Ingestion Never give
anything by mouth to an unconscious or convulsing person Contact a poison control center and unless otherwise advised, do not induce vonuting! If
spontaneous vomiung should occur, keep exposed person s head below the hips to prevent aspiration (breathing iquid xylene into the lungs)
Aspiration of a few millimeters of xylene can cause chemical pneumonitis, pulmonary edema and hemorrhage Note to Physicians Hippunic acid
or the ether glucuromde of ortho-toluic acid may be useful in diagnosis of meta-, para- and ortho-xylene exposure, respectively Consider gastnic
lavage if a large quantity of xylene was ingested Proceed gastric lavage with protection of the airway from aspiration, consider endotracheal
intubation with inflated cuff

Section 7. Spill, Leak, and Disposal Procedures

Spill/Leak Noufy safety personnel, evacuate all unnecessary personnel, remove all heat and 1gmtion sources, and ventilate spill area. Cleanup
personnel should protect against vapor inhalation and skin or eye contact. If feasible and without undue nisk, stop leak. Use appropnate foam to
blanket release and suppress vapors Water spray may reduce vapor, but does not prevent igmtion i closed spaces For small spills, absorb on paper
and evaporate 1n appropriate exhaust hood or absorb with sand or some non-combustble absorbent and place in containers for later disposal For
large spills dike far ahead of hiquid to contain. Do not allow xylene to enter a confined space such as sewers or drains On land, dike to contain or
divert to impermeable holding area. Apply water spray to control flammable vapor and remove matenal with pumps or vacuum equipment On
water contain matenal with natural barners, booms or weirs, apply universal gelling agent, and use suction hoses to remove spilled material
Report any release 1n excess of 1000 Ib Follow applicable OSHA regulations (29 CFR 1910 120) Environmental Transport Liule bioconcen-
tration 1s expected Biological oxygen demand 5 (after 5 days at 20 *C) 0 64 (no stated 1somer) Ecotoxicity values LD, Goldfish, 13 mg/L/24 hr,
conditions of bioassay not specified, no specific isomer Environmental Degradation In the atmosphere, xylenes degrade by reacting with
photochemcally produced hydroxyl radicals with a half-hfe ranging from 1-1 7 hr 1n the summer to 10-18 hr 1n winter or a typical loss of 67-86%
r day Xylenes are resistant to hydrolysis Soil Absorption/Mobility Xylenes have low to moderate adsorption to soul and when spilled on land,
1l volatilize and leach into groundwater Disposal As a hydrocarbon, xylene 1s a good candidate for controlled incineration. Contact your supplier
or a licensed contractor for detailed recommendauons Follow apphicable Federal, state, and local regulations
EPA Designations OSHA Designations
SARA Extremely Hazardous Substance (40 CFR 355) Not listed Listed as an Air Contamunant (29 CFR 1910 1000 Table Z-1-A)
Listed as a SARA Toxic Chenucal (40 CFR 372 65)
Listed as a RCRA Hazardous Waste (40 CFR 261 33) No U239, FO03 (spent solvent)
Listed as a CERCLA Hazardous Substance* (40 CFR 302 4) Final Reportable Quanuty (RQ) 1000 Ib (454 kg) [* per Clean Water Act,
Sec 311(b)(4), per RCRA, Sec 3001}

Section 8 Special Protection Data

Goggles Wear protective eyeglasses or chemical safety goggles per OSHA eye- and face-protection regulanons (29 CFR 1910 133) Because
contact lens use 1n industry 1s controversial, estabhish your own policy Respirator Seek professional advice prior to respirator selection and use
Follow OSHA resparator regulations (29 CFR 1910 134) and, 1f necessary, wear a MSHA/NIOSH-approved respirator For concentrauons >1000
ppm_use any chemucal cartndge respirator with orgamc vapor cartridges, any powered, air-punfying respirator with organic vapor cartridges, any
supphied-air respirator; or any self-contained breathing apparatus For emergency or nonroutine operations (cleanng spills, reactor vessels, or
storage tanks) wear an SCBA Warnung! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres If respirators are used
Other Wear chercally protective gloves, boots, aprons, and gauntlets to prevent all skin contact. With breakthrough times > 8 hr, consider
polyvinyl alcohol and fluorocarbon rubber (Viton) as matenals for PPE Ventilation Provide general and local exhaust ventilation systems to
mantain arborne concentrations below the OSHA PELs (Sec 2) Local exhaust ventilation 1s preferred because 1t prevents contaminant dispersion
wnto the work area by controlling it at ats source (1% Safety Stations Make available in the work area emergency eyewash stations, safety/quick-
drench showers, and washing facilites Contaminated Equipment Separate contaminated work clothes from street clothes Launder contarmu-
nated work clothing before wearing Remove this matenal from your shoes and clean PPE Comments Never eat, drink, or smoke 1n work areas
Pracuce good personal hygiene after using this matenal, especially before eating, dnnking, smoking using the toilet, or applying cosmetics

Section 9. Special Precautions and Comments

Storage Requirements Store 1n clearly labelled, tghtly closed, containers in a cool, well-ventilated place, away from strong oxidizing matenals
and heat and 1gmtion sources Duning transfernng operations, electncally ground and bond metal containers Engineering Controls To reduce
potential health hazards, use sufficient dilution or local exhaust ventilation to contro} arrborne contarminants and to maintain concentrations at the
lowest practical level Use hermetically sealed equipment, transfer xylene in enclosed systems, avoid processes associated with open evaporating
surfaces and provide sources of gas release with enclosures and local exhaust ventilauon Use Class I, Group D electrical equipment. Administra-
tive Controls Establish air and biological momitoring programs and evaluate regularly Consider preplacement and periodic medical examinations
mncluding a complete blood count, a routine uninalysis, and hiver function tests Consider hematologic studies if there 1s any significant contamination
of the solvent with benzene If feasible, consider the replacement of xylene by less toxic solvents such as petrol (motor fuel) or white spint. Before
carrying out mamntenance and repair work, steam and flush all equipment to remove any xylene residues

Transportation Data (49 CFR 172 101)

OT Shipping Name Xylenes Packaging Authorizations Quantity Limitations Vessel Stowage Requirements
OT Hazard Class 3 a) Exceptions 173 150 a) Passenger, Aircraft, or Railcar SL a) Vessel Stowage
DO¥0P32115130(’I; I b) Nonbulk Packagm% 173202  b) Cargo Aucraft Only 60L b) Other —
ing Grou 4
DOT Label Flammabie Ligud ©) Bulk Packaging 173242
Special Provisions (172 102) T1

MSDS Collection References 26 73 89 100 101 103 124 126 127 132, 133 136 139 140 148 149 153 159 163 164 167 171 174 176 180
Prepared by MJ Wurth BS Industrial Hygiene Review PA Roy MPH CIH Medical Review W Silverman MD

Copynght © 1992 by Genuum Publishung Corp Axny I use or reprod without the publisher's permussion s probibacd, Sudgmenes as to the satability of m berew for the purchaser’s purp
arc nocessarily the purchaser’s responsibility Although bl care has boen taken in the preparation of such mformation, Gemum Publishng Corp de makes o rep and assumcs
no bility as to the y oc bilsty of such i for appl to the purchaser’s ded purposs or for of ts uxe
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APPENDIX C
HEAT STRESS/COLD STRESS
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OPERATING PROCEDURES NO. HS-201
201.0 HEAT STRESS
2011 PURPOSE

The purpose of this Operating Procedure 1s to provide general information on heat stress and
the methods that can be utilized to prevent or mimimize the occurrence of heat stress

Adverse chmatic conditions are important considerations 1n planning and conducting site
operations Ambient temperature effects can include physical discomfort, reduced efficiency,
personal injury, and increased accident probability Heat stress 1s of particular concern while
wearing 1mpermeable protective garments, since these garments inhibit evaporative body

cooling
201.2 TYPES OF HEAT STRESS

Heat stress 1s the combination of environmental and physical work factors that constitute the
total heat load imposed on the body The environmental factors of heat stress are the air
temperature, radiant heat exchange, air movement, and water vapor pressure Physical work
contributes to the total heat stress of the job by producing metabolic heat in the body 1n
proportion to the intensity of the work The amount and type of clothing also affects heat
stress

Heat strain 1s the series of physiological responses to heat stress When the strain 1s
excessive for the exposed individual, a feeling of discomfort or distress may result, and,
finally, a heat disorder may ensue The seventy of strain will depend not only on the
magnitude of the prevailling stress, but also on the age, physical fitness, degree of
acclimatization, and dehydration of the worker

Heat disorder 1s a general term used to describe one or more of the heat-related disabilities

or 1llnesses shown 1n Table 201-1
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| . 2013 METHODS OF CONTROLLING HEAT STRESS

As many of the following control measures, as appropnate, should be utilized to aid mn

controlling heat stress

. Provide for adequate liquids to replace lost body fluids Encourage personnel
to drink more than the amount required to satisfy thirst Thurst satisfaction 1s

not an accurate indicator of adequate salt and fluid replacement

J Replace body flwds pnimanly with water, with commercial mixes such as
Gatorade or Quick Kick used only as a portion of the replacement fluids
Avoid excessive use of caffeine drinks such as coffee, colas or tea

. Establish a work regimen that will provide adequate rest periods for cooling
down The heat exposure Threshold Limit Values (TLV) may be used for

guidelines
‘ . Provide shaded work areas, 1if possible
. Wear cooling devices such as vortex tubes or cooling vests
. Consider adjusting work hours to avoid the worst heat of the day
J Take breaks 1n a cool rest area
. Remove any impermeable protective garments during rest penods
. Do not assign other tasks to personnel during rest periods
| o Inform personnel of the importance of adequate rest, acclimation, and proper

diet 1n the prevention of heat stress
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201.6 MONITORING
2016.1 Temperature

The environmental heat stress of an area can be momitored by the Wet Bulb Globe
Temperature Index (WBGT) technique When heat stress 1s a possibility, a heat stress
momnitoring device, such as the Wibget Heat Stress Monitor (Reuter Stokes) can be utilized

The WBGT shall be compared to the TLV outhned by the Amencan Conference of
Governmental Industrial Hygienists (ACGIH) TLV guides, and a work-rest regiment can be
established 1n accordance with the WBGT Note that approximately 5°C must be subtracted
from the TLVs hsted for heat stress to compensate for the wearing of impermeable protective

clothing
20162 Medical

In addition to the provisions of the Woodward-Clyde (W-C) medical surveillance program,
on-site medical monitoring of personnel should be performed for projects where heat stress
1s a significant concern Blood pressure, pulse, body temperature (oral), and body weight loss

may be utilized

Heart Rate: Count the radial pulse during a 30-second period as early as possible
in the rest period If the heart rate exceeds 110 beats per minute at the beginning of
the rest peniod, shorten the next work cycle by one-third If the heart rate suill
exceeds 110 beats per minute at the next rest cycle, shorten the following work cycle

by one-third

Oral Temperature: Use a chinical thermometer or similar device to measure the oral
temperature at the end of the work period (before drinking liquids) If the oral
temperature exceeds 99 6°F (37 6°C), shorten the next work cycle by one-third
without changing the rest pennod If the oral temperature still exceeds 99 6°F (37 6°C)
at the beginning of the next rest period, shorten the following work cycle by one-third

Do not permit a worker to wear a semipermeable or impermeable garment if his’her
oral temperature exceeds 100 6°F (38 1°C)
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Body Water Loss: Measure body weight on a scale accurate to +0 25 pounds at the
beginning and end of each work day (also at lunch break, i1f possible) to see if enough
fluids are being taken to prevent dehydration Weights should be taken while the
employee wears similar clothing or, 1deally, nude The body water loss should not

exceed 1 5 percent total body weight loss 1n a work day

Physiological Momitoring Imtally, the frequency of physiological monitonng
depends on the air temperature adjusted for solar radiation and the level of physical
work The length of the work cycle will be governed by the frequency of the required

physiological monitoring
201.7 REFERENCES

American Conference of Governmental Industnial Hygienmists, Threshold Limit Values for
Chemical Substances and Physical Agents, 1992-1993

EPA, Standard Operating Safety Guides, 1992, Pages 91-93

National Institute for occupational Safety and Health, Critenia for a Recommended
Standard Occupational Exposure to Hot Environments, 1986
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OPERATING PROCEDURE NO. HS-202

202.0 COLD STRESS

202.1 PURPOSE

The purpose of this Operating Procedure 1s to provide information on cold stress and the
procedures for preventing and dealing with cold stress Adverse chimatic conditions are
important considerations in planning and conducting site operations Ambient temperature
effects can include physical discomfort, reduced efficiency, personal injury, and increased

accident probability
202.2 TYPES OF COLD STRESS EFFECTS
202.2.1 Frostbite

Local injury resulting from cold 1s included 1n the generic term frostbite There are several

degrees of damage Frostbite can be categorized into

. Frost Nip or Imtial Frostbite: (1st degree frostbite) Characterized by blanching or
whitening of skin

. Superficial Frostbite: (2nd degree frostbite) Skin has a waxy or white appearance
and 1s firm to the touch, but tissue beneath 1s resilient Blistering and peeling of the

frozen skin wll follow exposure

. Deep Frostbite: (3rd degree frostbite) Tissues are cold, pale, and sohd, extremely
serious 1njury with possible amputation of affected area

Frostbite can occur without hypothermia when the extremities do not receive sufficient heat
The toes, fingers, cheeks, and ears are the most commonly affected Frostbite occurs when
there 1s freezing of the fluids around the cells of the affected tissues The first symptom of
frostbite 1s an uncomfortable sensation of coldness, followed by numbness There may be
tingling, stinging, or cramping Contact by the skin with tools or other metal objects below
20°F (-7°C) may result n contact frostbite
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The prevention of frostbite includes early recognition of problems, adequate protective
clothing, recognizing the combination of wind and low temperature (see Table 202-1
Windchill Index), adequate fluids, work-rest regimens with heated rest areas, and use of

controls such as wind-breaks and heaters

The 1n1tial treatment for frostbite includes bringing the mmdividual to a warm location, removal
of clothing in the affected area, and placing the affected parts in warm (100-105°F) water
Do not massage or rub the frostbite area After the mitial treatment, wrap the affected area
loosely 1n sterile gauze and seek medical attention

202.2.2 Hypotherma

Hypothermia results when the body loses heat faster than 1t can be produced When this
situation first occurs, blood vessels 1in the skin constrict 1n an attempt to conserve vital
internal heat Hands and feet are first affected If the body continues to lose heat,
involuntary shivers begin This is the body's way of attempting to produce more heat, and
it 1s usually the first real warning sign of hypothermia Further heat loss produces speech
difficulty, confusion, loss of manual dextenty, collapse, and finally death Wet clothes or
immersion 1n cold water greatly increases the hypothermia sk The progressive clinical

presentation of hypothermia may be seen in Table 202-2

Prevention of hypothermia includes planning for outside work in winter conditions,
particularly work over water Planning will include adequate layers of clothing, training
employees 1n recognizing hypothermia in themselves and others, recognition of the
combination of wind and temperature (see Windchill Index 1in Table 202-1), use of controls
such as wind-breaks and heaters, a work-rest schedule, and adequate fluid intake

Fatal exposure to cold among workers has usually resulted from immersion mn low
temperature water Water transmuts body heat over 200 times faster than air Wetsuits or
drysuits are recommended for work over water with water temperatures below 45°F
Individuals who fall into cold water without wetsuits or drysuits may not be able to swim due

to the rapid onset of hypothermia

Prompt treatment of hypothermia 1s essential Once the body temperature drops below 95°F,
the loss of temperature control occurs, and the body can no longer rewarm itself Initial
treatment includes reducing heat loss by moving the individual out of the wind and cold,
removal of wet clothing, applying external heat (such as a pre-warmed sleeping bag, electrnic
blanket, or body-heat from other workers) and follow-up medical attention
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2024 EXPOSURE LIMITS

The Amernican Conference of Governmental Industrial Hygiemists (ACGIH) has adopted
Threshold Limit Values (TLVs) for cold stress These hmits set maximum work periods
based on a combination of wind and temperature

202.5 REFERENCES

Amencan Conference of Governmental Industrial Hygienists, Documentation of Threshold
Limit Values, 1984

EPA, Standard Operating Safety Guides, 1992, pages 95-100
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TABLE 202-2

. Progressive Clinical Presentations of Hypothermia*
Core Temperature
°C °F Chnical Signs
376 996 "Normal" rectal temperature
37 986 "Normal" oral temperature
36 96 8 Metabolic rate mncreases 1n an attempt to compensate for heat loss
35 950 Maximum shivening
34 932 Victim conscious and responstve, with normal blood pressure
33 914 Severe hypothermia below this temperature
32 896 } Consciousness clouded, blood pressure becomes difficult to obtain, pupils dilated but
31 878 react to hght, smvening ceases
30 860 } Progresstve loss of consciousness, muscular rigidity mcreases, pulse and blood
29 842 pressure difficult to obtain, respiratory rate decreases
27 824 Ventricular fibrillation possible with myocardial wrntabihity
27 806 Voluntary motion ceases, pupils nonreactive to light, deep tendon and superficial
reflexes absent
‘ 26 788 Ventnicular fibrillation may occur spontaneously
25 770
24 752 Pulmonary edema
22 716 } Maxmmum risk of ventricular
21 698 fibnllation
20 680 Cardiac standstill
18 644 Lowest accidental hypothermia vichim to recover
17 626 Isolectric electroencephalogram
9 482 Lowest artificially cooled hypothermia patient to recover

* Presentations approximately related to core temperature Reprinted from the January 1982 1ssue of American
Famly Physician, published by the Amencan Academy of Family Physicians
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APPENDIX D
TICKS AND TICKBORNE DISEASES
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OPERATING PROCEDURE NO. HS-213

213.0 TICKS AND TICK-BORNE DISEASES
213.1 PURPOSE

The purpose of this Operating Procedure (OP) 1s to provide mformation to Woodward-Clyde
(W-C) employees regarding the diseases transmitted by ticks, particularly Lyme disease, and
how to reduce employee risk

213.2 TICK-BORNE DISEASES

Tick-borne diseases represent a significant health nisk in many parts of the world The nisk to
W-C field staff depends on the work location, the time of year, the clothing worn and other
factors Ticks are documented vectors of virus and bacteria for diseases such as Lyme disease
(North America, Europe), Rocky Mountain Spotted Fever (North America), Encephalitis, (Asia,
Afnca), Boutonneuse Fever (Africa, India, Middle East), and Rickettsiosis (Asia)

While specific information n this OP 1s hmited to Lyme disease, the risk control measures apply
to other tick-borne diseases

213.3 LYME DISEASE

Lyme disease 1s caused by a coiled bacteria known as a spirochete and 1s most commonly
transferred to humans through ticks The disease has been found 1n almost all U S states and
m Europe, but 1s most common 1n locations with a mixture of wooded areas and grasslands
The Lyme disease infection 1s spread in the wild by tick bites on ammals, particularly mice and
deer, and infection can mclude domestic ammals such as cats, dogs, and cows While a number
of ticks can transfer Lyme disease, the very small deer tick 1s the most common

The tick bite 1s usually not painful and because of the small size of the deer tick, 1s often not
noticed In most cases, the tick simply draws blood for 1ts nourishment and after a few days
drops off If the tick 1s infected with the Lyme disease bacteria, it may be transmitted during
this feeding process
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213.3.1 Lyme Disease Symptoms

A typical early symptom of infection 1s a slowly expanding red rash The rash often starts as
a flat or raised red area and slowly expands after several days, with partial central clearing,
resulting 1n a red ring appearance While most people will develop an observable red rash,
some Lyme disease victims may lack this symptom

Other common early symptoms of Lyme disease include fatigue, headache, muscle aches, neck
stiffness, fever, and swollen glands

Later symptoms, if untreated, include joint pain and swelling, nervous system problems, heart
complications, and other effects These later symptoms usually occur one to four months after
the original infection and can result in permanent health effects

213.3.2 Lyme Disease Treatment

Lyme disease 1s easily treated by use of antibiotics when detected early Individuals that develop
a rash or expenence other early symptoms of Lyme disease should promptly see a physician for
treatment  Although the disease 1s more difficult to treat if further advanced, it 1s still 1§
treatable using larger antibiotic (usually mtravenous) doses

213.3.3 Reducing Lyme Disease Risk

Field personnel can reduce the misk of tick-borne diseases through proper clothing, use of
repellents, use of good work practices, and recognizing early symptoms

Field personnel 1 grassy or wooded areas should wear long pants, long sleeved shirts (tucked
1n), hat, and consider taping or cinching clothing at the ankles Work 1n ares of known high tick
concentrations (e g , wetland areas) should consider use of Tyvek coveralls taped at the ankles
and wrists

Follow label directions carefully for use of tick repellents as many are designed for use on

clothing, not on skin Repellent use should be in combination with proper clothing and 1s most
recommended for the ankles and wrists
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After working 1n an area of possible tick exposure, 1t 1s recommended that the individual shower
promptly and check for any ticks If a tick 1s found on the skin, remove 1t promptly using
tweezers or forceps, followed by disinfection with alcohol or 1odine It takes several hours for
a tick to attach and feed, removing it promptly lessens the chance of bemg mfected
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SAFETY COMPLETION REPORT

(Thas report must be submutted to the Corporate Health and Safety Officer wathun five days after completion
of the project )

Report Completed By Date Completed

Project Name

Project Number

1 Evaluation of Health and Safety Plan (Add a page if additional space 1s needed )

a Was the plan adequate?

b Dud the plan adequately anticipate chemical and physical hazards actually present at the site?

¢ What situations were duscovered that were not anticipated 1n the health and safety plan?

d How were these situations handled?

e Was the recommended personal protective equipment, such as gloves, respirators, eye, face and
whole body skin protection appropriate to protect employees from chemucal hazards?

f If not, what should be mproved 1n future plans of this type?

2 Exposure Data

a Were any employees exposed to chemical or physical hazards as a result of falure of personal
protective equpment or other problem? If yes, give names of employees

b Was momtoring performed?
¢ What type of monitoring?
area momtoring

personal (on-employee) momtoring
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d What type of momtoring equipment was used?
personal air samphng pumps
colormmetric indicator ("Draeger") tubes

vapor badges

film badges or TLD badges (radiation)

————

charcoal sorbent tube samples
direct reading instruments, mcluding

PID

HNU

OVA

Combustible gas
Oxygen deficiency
Hydrogen Sulfide
Carbon monoxide

e Summary of Sampling Results (Attach additional pages if more space 1s needed )

(Report here the air quality sampling results, samphng locations, work activities during
sampling, documentation of mnstrument calibration, weather conditions during samphng, and
sampling frequency Report should mimmally contamn a summary of all sampling
completed within the breathing zone )
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INSTRUMENT

COMBUSTIBLE GAS INDICATOR CALIBRATION RECORD

MODEL NUMBER
SERIAL NUMBER

CAL GAS & LOT NO

CAL
DATE

CAL
TIME

LEL
RESPONSE
(%)

OXYGEN
RESPONSE
(%)

POST CAL READING

LEL
(%)

OXYGEN
(%)

CALIBRATOR'S
NAME

NOTE CAL - Calbration

LEL - Lower Explosive Limit

(4040a 2020-0087 2021) (OU2-CAL XLS) (2/20/95 7 38 PM)
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ORGANIC VAPOR DETECTOR CALIBRATION RECORD

INSTRUMENT
MODEL NUMBER
SERIAL NUMBER
LAMP TYPE

CAL GAS & LOTNO

INITIAL CAL |POSTCAL
CAL CAL | READING | RESULTS | READING | CALIBRATOR'S
DATE TIME (PPM) |PASS/FAIL| (PPM) NAME

NOTE CAL - Cahibration

(4040a 2020-0087 2021) (OU2-CAL.XLS) (2/20/95 738 PM)
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EQUIPMENT LIST
The following 1s a list of equipment that may be needed to perform personal airr monitoring

. Gillian, MSA, or equivalent personal sampling pumps
. Media Specified by the NIOSH method, and if necessary confirmed with

the analytical laboratory
o Tygon tubmng (1/4" ID)
. Sample coolers

o Shipping boxes

. Packing matenal

. All weather field book

. Belts (for mounting and carrying sample pumps)
o Adjustable flow mamfolds

. Bubble meter or calibration mstrument (e g , Gillibrator)
. Stopwatch
. Wristwatches

. Dish soap

. Tap water

i Ice (blue ice)

. Small bowl

. Rotometers

. Clips

o Pocket knife

o Cassette adaptors

o Personal health and safety equipment, as described in the Health and Safety

Plan

. Arr momtoring data sheets

PUMP CALIBRATION

The flow rate will be set by adjusting the sampling pump If very low sampling rates are
needed, the personal sampling pump can be placed in the low-flow mode and the flow rate
manifolds adjusted to achieve the approprate flow rate
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Flow rates will be set with a calibration media 1n me The calibration media will be taken
from the same lot as media used for sampling Calibration of flow rates may be
accomplished by use of a primary standard such as a bubble meter or Gillibrator, or
accomphished by use of a rotometer calibrated by reference to a primary standard

Flow rates for one hour samples will be checked at the beginming and end of the sample
period Flow rates for full shuft samples will be calibrated at the begimning and every two
hours during the sample period If flow rates vary more than 15 percent from the target
flow rate the sample will be considered invalid Flow rates recorded during samphng will
be averaged and used to determine the total sample volume Flow rates will be recorded on
flow rate check sheets (Figure H-1)

SAMPLE COLLECTION

Samples will be collected from the breathing zone of the worker considered to have the
greatest exposure or potential for exposure at the site  The samphing pump will typically be
attached to the worker’s belt with tubing threading to the outside of the worker’s clothing
The sample will be collected from the breathing zone of the worker, defined as the area
within 1 foot of the face on the front of the body Sorbent tubes (if used) will be oriented
vertically if possible

As much as possible, samphng will be hmited to periods of ime when the worker 1s
mvolved with site construction, mspection or sampling activities  Start tune and stop times
will be recorded for all sampling

FIELD BILANKS AND QUALITY CONTROI SAMPLES

For each group of samples taken 1n a day, a field blank wiil be prepared by exposing the
collection media 1n the field and sealing 1t immediately The field blank will be labeled,
stored, shipped, and analyzed with and under the same conditions as other samples collected
that day The samples will be shipped as a blind sample (not identified as a blank)
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SAMPLE STORAGE AND SHIPPING

Samples will be stored and handled as specified in the NIOSH methods Samples will be
shipped, preserved on blue ice where appropnate, using proper chain-of custody procedures
The laboratory will be notified before shipment

FIELD NOTES

Documentation of observations and data acquired 1n the field will provide information on the
proper acquisition of samples and also provide a permanent record These observations will
be recorded 1n a field book or personnel monitoring data sheets The information will
mnclude at least the following

. Sampler’s name

. Date and start and stop times of sample collection

o Calibration method used and senial number of bubble flow meter or rotometer
. Worker’s name

. Worker’s activities and working conditions

. Sample identification number

NONCONFORMANCES AND CORRECTIVE ACTION

A nonconformance 1s defined as a deficiency or improper procedure which renders the
quality of an item unacceptable or indeterminant

Corrective actions may include enhancing required documentation or possibly resampling
after the sampling pump has been recalibrated
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FIGURE 1
AIR MONITORING SAMPLE INFORMATION
PROJECT
SITE
LOCATION
INDIVIDUAL SAMPLED

CONTAMINANTS FOR ANALYSIS

SAMPLE LOCATION SAMPLE MEDIA
MEDIA LOT NUMBER
‘ DATE SAMPLED PUMP MODEL NO
TIME SAMPLED PUMP SERIAL NO
OPERATOR CALIBRATED FLOW RATE
SAMPLE NO START TIME
STOP TIME
Calibrated Flowmeter Ambient Barometric Relative
Time Flow Rate Reading Temperature Pressure Humidity Comments
1
2
3
4
5

’ Notes
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ADDENDUM #1 TO THE TRENCHES AND MOUND SITE CHARACTERIZATION
HEALTH AND SAFETY PLAN, OPERABLE UNIT 2
February, 1995, Document No. RF/ER-95-011

RESAMPLING SUBSURFACE SOILS AND SOIL GAS
AT OPERABLE UNIT 2
TRENCH 2, INDIVIDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 109
July and August, 1995

In March, 1995, subsurface soil samples were taken at Trench 2, Individual Hazardous
Substance Site (IHSS) 109 Resampling of this area 1s necessary to support accelerated
remediation of the IHSS The onginal Health and Safety Plan (HASP), Trenches and Mound
Site Charactenzation Health and Safety Plan, Operable Unit 2, dated February, 1995, wntten
and implemented by Woodward-Clyde, will be used as the base document for the resampling
effort This addendum contains the necessary project-specific changes

This addendum 1s organized so that the numbered subsections correspond to those in the
ongimnal HASP All subsections not listed in this addendum will be used as they appear in the
oniginal HASP

This addendum covers only the resampling effort at Trench 2, IHSS 109 It 1s effective until
December, 1995

20 INTRODUCTION

§

(Substitute the following section for the Introduction found in the onginal HASP)

Prior to imtiating field activities, all personnel who will be entering the exclusion zone (EZ) or
contamnation reduction zone (CRZ), must review the ongmal HASP for this project as well as
this addendum All such personnel will be bniefed on the contents of these two health and
safety documents, and will be required to abide by the provisions set forth in the documents
Before entering the project site, project personnel must sign the Comphance Agreement forms
in Appendix A Project visitors to the CRZ or EZ have the same requirements for site entry
as project personnel In addition, visitors to the EZ must be escorted by a member of the field
team at all tmes ¢

Changes to this addendum can be made with the approval of the RMRS (Rocky Mountain
Remediation Services) Project Manager, RMRS Radiological Engineer, and RMRS Health
and Safety Supervisor

30 PROJECT PERSONNEL

(Substitute the following section for Section 3 0 of the onginal HASP)

The responsibilities and authornties of each individual, relating to health and safety 1ssues, are

presented 1n Table 3-1 A project phone hist 1s presented n Table 3-2 A project orgamization
chart 1s included as Figure 3-1
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TABLE 3-1

HEALTH AND SAFETY RELATED RESPONSIBILITIES AND AUTHORITIES

PERSON

RESPONSIBILITIES

AUTHORITIES

RMRS Project Manager

Robin Volk

Ensure that the project 1s
performed 1n a manner
consistent with this HASP
and Addendum, and to the
Health and Safety Practices
(HSP) manual

Provide project personnel
with the resources they need
to fully implement project
health and safety

Report any 1njuries,
accidents or near miss
accidents to the RMRS
Health and Safety
Supervisor

Ensure that this Addendum

1s properly prepared,

implemented, and approved
i

Approve any changes to this
addendum

Suspend field activities 1f
health and safety of
personnel are endangered

Suspend a member of the
project team from field
activities for infractions of
the HASP and Amendment,
or for jeopardizing the
health and safety of
themselves or another team
member
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PERSON

RESPONSIBILITIES

AUTHORITIES

Kaiser-Hill Radiological
Engineer

Rick Gentry
(Alternate - Jerry Anderson)

Ensure that proper
radiological controls are 1n
place for the project

Maintain communication
with the Health and Safety
Specialist regarding
radiological 1ssues and make
changes to project
procedures 1f necessary

Generate any required
Radiation Work Permuts
(RWP) needed for the
project

Approve any changes to this
amendment

Suspend field activities 1f
health and safety of
personnel are endangered

Determine the radiological
controls needed for the
project
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PERSON

RESPONSIBILITIES

AUTHORITIES

RMRS Health and Safety
Supervisor

Peggy Schreckengast

Ensure that the project 1s
performed in a manner
consistent with this HASP
and Addendum, and to the
Health and Safety Practices
(HSP) manual

Provide support to Project
Manager and Health and
Safety Specialist with any
health and safety needs

Conduct weekly inspections
of the work site to 1dentify
hazards and non-comphance
to the HASP

Keep records of weekly
inspections

Pursue corrections of
hazards which fall outside
the project scope

Track status of all hazards
for which corrective actions
are not immediate

Review certifications and
medical surveillance status
of all non-RTG personnel
pnor to site access
Maintain these health and
safety records on site

Ensure that this Addendum
1s properly prepared,
mmplemented, and approved

Approve any changes to this
addendum

Suspend field activities 1f
health and safety of
personnel are endangered

Determine, with concurrence
of the Health and Safety
Specialist, the health and
safety requirements for this
project
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PERSON

RESPONSIBILITIES

AUTHORITIES

Health and Safety Speciahst

Ken Gillespie
(Assisted by Harold
Sanchez)

Ensure that the project 1s
performed 1n a manner
consistent with this HASP
and Addendum, and to the
Health and Safety Practices
(HSP) manual

Direct health and safety
activities on site

Conduct required heaith and
safety monitoring

Maintain health and safety
equipment on site

Conduct daily inspections of
the work site to identify
hazards and non-comphance
to the HASP

Keep records of daily

inspections and any

corrective actions taken
{

Implement emergency
procedures as required

report all injuries, 1llnesses
and near-muss accidents to
the RMRS Health and safety
Supervisor

review certifications/medical
surveillance status of all
RTG personnel prior to site
access

maintain these RTG health
and safety records on site

Suspend field activities 1f
health and safety of
personnel are endangered

Suspend a member of the
project team from field
activities for infractions of
the HASP and Amendment,
or for jeopardizing the
health and safety of
themselves or another team
member
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PERSON

RESPONSIBILITIES

AUTHORITIES

Project Personnel

Bnan Harder
Kim Jackson
Mark Wood

Ensure that the project 1s
performed wn a manner
consistent with this HASP
and Addendum, and to the
Heaith and Safety Practices
(HSP) manual

Comply with the provisions
set forth 1n this HASP and
addendum

Report any health and safety
1ssues or problems to the
Health and Safety Specialist

Report any njunes,
1llnesses, or near-miss
accidents to the Health and
safety Specialist

Conduct work 1n a safe
manner
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TABLE 3-2
PROJECT PHONE LIST

Name Tite Work Pager Number
Number
Robin Volk RMRS Project Manager 8645 6145
Tim Lovseth RMRS Assistant Project Manager | 8706 5134
Rick Gentry Kaiser-Hill Radiological Engineer | 8349 3521
Jerry Anderson Kaiser-Hill Radiological Engineer | 6974 7336
Peggy Schreckengast { RMRS Health and safety 6790 3059
Supervisor
Ken Gillespie Health and Safety Specialist 5356 NA
Harold Sanchez Health and Safety Specialist 6079 NA
Mark Wood RMRS Geologist 8784 5904
Bnan Harder Samplhing Equupment Operator 4953 NA
Kim Jackson Samphng Equpment Operator 4953 NA
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FIGURE 3-1

HEALTH AND SAFETY RELATED PROJECT ORGANIZATION

- ]
RMRS Project
Manager
- - ]

Kaiser-Hill
Radiological Engineer
Rick Gentry
(Jerry Anderson)

Health and Safety Speciahist
Ken Gillespie

(Harold Sanchez)

RMRS Health and Safety
Supervisor
Peggy Schreckengast

Project Personnel
Mark Wood
Brain Harder
Kllm Jackson
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50 SCOPE OF WORK

Only tasks 3, 4, and 5 will be conducted duning this resampling effort

611 Volatile Orgamic Compounds (VOCs)

At Trench 2, VOCs are the main chemical hazards The following VOCs are present 1n

Trench 2 at levels which may contribute to personal exposure
e PCE (refer to HASP for information),

1,2-DCA (refer to HASP for information),

TCE (refer to HASP for information),

Xylenes (refer to HASP for information),

1,1,1-TCA (refer to HASP for information),

Ethyl benzene,

1,2-DCE,

Toluene, and

4-methyl - 2-pentanone

o Ethyl benzene 1s a colorless solvent with a pungent odor It 1s used 1n the
production of automotive fuels and other chemicals Symptoms of
overexposure include irntation of the eyes, skin, and respiratory tract,
headaches, drowsiness, and dizziness Ethyl benzene targets the eyes, skin,
respiratory system, and CNS

s 1,2-DCE was used as a solvent and studied as an anesthetic It 1s highly
flammable Symptoms of overexposure include imtation of the eyes and
respiratory system, and depression of the CNS, which results 1n dizziness,
fatigue, and hght headedness 1,2-DCE targets the eyes, respiratory system,
and CNS

o Toluene 1s a widely used solvent It is a clear, flammable hquid with a sweet,
pungent odor Symptoms of overexposure include umtation of the eyes and
nose, fatigue, weakness, euphona, dizziness, headache, dilated puptls, teaning
of the eyes, nervousness, :nsomnia, dermatitis, burmng of the skin, and hiver
and kidney damage Toluene targets the eyes, skin, respiratory system, CNS,
hiver, and kidneys

¢ 4-Methyl-2-pentanone 1s also known as Hexone It 1s a colorless flammable
solvent with a sweet, sharp odor Symptoms of overexposure include wrmtation
of the eyes, skin, and mucous membranes, dermatitis, headaches, weakness,
nausea, and vomiting Hexone targets the eyes, skin, respiratory system, CNS,
and may also target the liver and kidneys

Section 6 1 1 of the onginal HASP discusses Carbon Tetrachlonde, Chloroform, and
Methylene Chlonde Previous data shows that these compounds are not present 1n

Trench 2

During previous dnilling operations, Woodward-Clyde personnel reported a strong "sewage"
smell when black soils were encountered at Trench 2 As a precaution duning this resampling
effort, hydrogen sulfide will be considered a contaminant of concern
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o Hydrogen sulfide 1s a byproduct of the break down of organic matenials It has
the odor of rotten eggs It can be detected by smell at very low concentrations
but 1t 1s dangerous because at higher concentrations, the sense of smell becomes
fatigued, and 1t can no longer be detected Symptoms of overexposure include
imitation of the eyes and respiratory system, shutdown of the respiratory
system, coma, convulsions, tearing of the eyes, visual sensitivity to hght,

dizziness, headache, fatigue, irntability, insomma, and gastrointestinal
disturbances Hydrogen sulfide targets the eyes, respiratory system, and the
CNS

613 Polychlonnated Biphenyls (PCBs)

PCBs are not present 1n Trench 2

614 Metals

6 14 discusses the hazards associated with overexposure to metals present 1n the soils at
Trench 2 and other trenches Due to the nature of operations of the Geoprobe to be used,
dusts, and therefore metals, are not expected to be generated

637 Fan

A large fan will be on site and will be used 1n the event that VOCs are detected at ground
level If a fan 1s used, care must be taken to avoid getting smaller equipment or PPE caught

i the fan The fan will be powered by a generator and will be GFCI (Ground fault circuit
interrupter) protected The fan will not be used in the rain, thunderstorms, or on wet ground
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82 PERSONAL PROTECTIVE EQUIPMENT
(Substitute the following for section 8 2)

Personal protective equipment (PPE) to be worn duning subsurface and soi1l gas sampling
consists of
company-provided coveralls,
safety-toed boots (over the ankle)
boot covers
2 pair of mtnle surgeons gloves (to be immediately replaced upon contact with
soil mossture or if npped or torn)
safety glasses
hard hat for personnel near the sampling equipment (operators and Health and
Safety Specialist [HSS])
hearing protection

Upon contact with groundwater or product, personnel must wear outer mitrile gloves and a
faceshield Polycoated Tyvek may also be necessary at the discretion of the HSS If
Polycoated Tyvek are worn, the backs may be cut out to provide for relief from heat stress If
booties are contaminated with product, they should be removed and replaced as soon as
possible, with out tracking the contaminants

If VOCs are present, an upgrade in respiratory protection may be required Upon detection at
ground level, 1if VOCs are not present 1n the breathing zone, the fan should be set up 1n order
to keep the work area free of VOCs If the HSS can safely pull detector tubes in the area,
they should be pulled 1n the following order

1) 1,2 Dichloroethane 1

2) Perchloroethylene

3) Tnchloroethylene

If these three compounds are elimnated, the remaiming compounds can be protected against
with an air-purifying respirator quipped with organic vapor camsters If on of these three
compounds 1s present, supplied air equipment will be necessary if personnel must work with
these VOCs 1n the breathing zone

Upon first detection of VOCs 1n the breathing zone with the Photo 10mzation detector (PID),
all personnel must immediately back away from the work area 1n an upwind direction At the
discretion of the HSS, the work area will be remomtored Personnel may only retumn to the
work area 1n no respiratory protection if there are no detectable VOCs 1n the breathing zone
area

If a fan 1s used, 1t must be placed upwind Periodic repositioning may be necessary

Detector tubes for Toluene, Xylene, and 1,1,1-TCA may assist 1n 1identifying VOCs

A direct-reading momnitor for hydrogen sulfide will be used when appropnate Work will not
proceed with hydrogen sulfide 1n the breathing zone above 5 ppm.
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84 ACTION LEVELS

Due to the number of compounds and the varying sensitivity of the PID to these compounds,
the action level will be a sustained reading above background

864 Dust Control Measures

Airrborne dust 15 not expected to be generated as a result of this project However, 1f sampling
activities are generating dusts, a small hand sprayer will be used to moisten the soils A
Minmiram will then be used to estimate personal exposures to dusts and metals In addition, a
personal integrated sample will be taken for metals

Table 8-2

Valid except for VOC monitoring
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